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8.0 PERSONNEL TRAINING [H]

This chapter discusses personnel training requirements based on WAC 173-303 and the HF RCRA Permit
(DW Portion). In accordance with WAC 173-303-806(4)(a)(xii), the Hanford Facility Dangerous Waste
Part B Permit Application must contain two items: (1) "an ouiline of both the introductory and o
continuing training programs by owners or operators to prepare persons to operate or maintain the TSD
facility in a safe manner as required to demonstrate compliance with WAC 173-303-330" and (2) "a brief
description of how training will be designed to meet actual job tasks in accordance with the requirements
in WAC 173-303-330(1)(d)." The HF RCRA Permit, (DW portion) Condition I.C (Personnel Training)
contains training requirements applicable to Hanford Facility personnel and non-Facility personnel.

Compliance with these requirements at the Liquid Effiluent Retention Facility and 200 Area Effiuent
Treatment Facility is contained in both Hanford Facility RCRA Permit, Attachment 33, Chapter 8.0
(DOE/RL-91-28) and this chapter. Th1s chapter supplements Attachment 33, Chapter 8 0
(DOE/RL-91-28).

8.1 OUTLINE OF INTRODUCTORY AND CONTINUING TRAINING PROGRAMS

The introductory and continuing training programs are designed to prepare personnel to manage and
maintain the TSD umit in a safe, effective, and envirommentally sound manner. In addition to preparing
personnel to manage and maintain TSD unifs under normal conditions, the training programs ensure that
personnel are prepared to respond in a prompt and effective manner should abnormal or emergency
conditions occur. Emergency response training is consistent with the description of actions contained in
Attachment 34, Chapter 7.0, Contingency Plan. The introductory and continuing training programs
contain the following objeciives:

»  Teach Hanford Facility personnel o perform their duties in a way that ensures the Hanford Facmty s
compliance with WAC 173-303

*  Teach Hanford Facility personnel dangerous waste management procedures (including
implementation of the con’ungency plan) relevant to the job tltles/posmons in Wh1ch they are
empioyed and :

. Ensure Hanford Facility personﬁel can respond effectively to emergencies.
8.1.1 Introductory Training

Introductory training includes general Hanford Facility training and TSD unit-specific training. General
Hanford Facility training is described in Attachment 33, Section 8.1 (DOE/RL-91-28), and is provided in -
accordance with the HF RCRA Permit (DW Portion), Condition I1.C.2. TSD unit-specific training is
provided to Hanford Facility personnel allowing those personnel to work unescorted, and in some cases is
required for escorted access. Hanford Facility persomlel cannot perform a fask for which they are not
properly trained, except to gain required experience while under the direct supérvision of a supérvisor or
coworker who is properly trained ‘Hanford Facility personnel must be trained within 6 months after their

employment at or assignment to the Hanford Facility, or to a new job title/position at the Hanford
Faclhty, whichever is later.

General Hanford Facility training: Refer to description in Attachment 33, Section 8.1 (DOE/RL-91-28).

Contingency Plan training: Hanford Facility personnel receive training on applicable portions of the
Hanford Emergency Manggement Plan [Attachment 4 of the HF RCRA Permit (DW Portion)] in general
Hanford Facility training, - In addition, Hanford Facility personnel receive training on content of the
description of actions contained in contingency plan documentation in Attachment 34, Chapter 7.0 to be
able to effectively respond to emergenczes

Attachment 34.8.1
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"Emergency Coordinator training: Hanford Facility personnel who perform emergency coordinator dities

in WAC 173-303-360 (e.g., Building Emergency Director) in the Hanford Incident Command System

receive training on implementation of the contingency plan and fulfilling the position within the Hanford -

Incident Command Systern. These Hanford Facility personnel must also become thoroughly familiar
with applicable contingency plan documentation, operations, activities, location, and properties of all
waste handled, Jocation of all records, and the unit/building layout.

Operations training: Dangercﬁs_ waste management operaﬁ'ohs training (e.g., waste designation training,

shippers training) is determined on a unit-by-unit basis and considers the type of waste management unit =

(e.g., container management unit) and the type of activities performed at the waste management unit
(e.g., sampling). For example, training provided for management of dangerous waste in containers is
different than the training provided for management of dangerous waste in a tank system. Common
trajning required for compliance within similar waste management units can be provided in general

training and supple_meﬁied-at the TSD unit. Training provided for TSD unit-specific operations is -

identified in the training plan documentation based on: (1) whether a general training course exists,
(2) the training needs to ensure waste management unit compliance with WAC 173-303, and (3) training

commitments agreed to with Ecology.
8.1.2 - Continuing Training

Continuing training meets. the =requiféinents for WAC 173_-.3_0;3-_33 0(1)(b) and includes general Hanford

Facility training and TSD unit-specific training. - - .

General Hanford Facility trammg Annual refresher training is provided for general Hanford Facility
training. Refer to description in Attachment 33, Section 8.1 (DOE!RL-’91-28)f .

Contingency plan fraining: Annual refresher training is provided for contingency plan training. Referto
description above in Section 8.1.1. ' ' o '

Emergency coqfdinator_ training: Annual refresher training is provided for emergency coordinator
training. Referto description above in Section 8.1.1. s

QOperations training: Refresher training occurs on many frequencies (i.e., annual, every other year, every
3 years) for operations training. When justified, some trajning will not contain a refresher course and will
be identified as a one-time only training course. ‘The TSD unit-specific training plan documentation will

specify the frequency for each training course. Refer to description above in Section 8.1.1.

82 DESCRIPTION OF TRAINING DESIGN

Proper design of a training program ensures personmel who perform duties on the Hanford Pacility related
to WAC 173-303-330(1)(d) are trained to perform their duties in compliance with WAC 173-303. Actual
job tasks, referred to as duties, aré used to determine training requirements. The first step taken to ensure
Hanford Facility personnel have received the proper training is to determine and document the waste
managerent duties by job title/position.” The second step compares waste management duties to general
waste management unit fraining curriculum. ‘If general waste management unit training curriculum does
not address the waste management duties, the traiming curriculum is supplemented and/or on-the-job
training is provided. The third step summarizes the content of a training course necessary to ensure that
the training provided to each job title/position addresses associated waste management duties.. The last

 step is to assign training curriculum to Hanford Facility personnel based on the previous evaluation. The

training plan documentation contains this process. _
Waste max_xagemént duties include those specified in Section 8.1 as well as those contained in

WAC 173-303-330(1)(d). Training elements of WAC 173-303-330(1)(d) applicable fo the Liquid
Effluent Retention Facilify and 200 Area Effiuent Treatment Facility operations include the following:

Attachment 34.8.2
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Surface Impoundment (L:quzd Effluent Retentlon Facﬂﬂ:y)

Procedures for using, inspecting, repairing, and replacing emergency and momtormg equipment
Key parameters for automatic waste feed cut-off systems '
Communications or alarm systems

Response to fires or explosions

Response to groundwater contamination incident

Shutdown of operations.

« e 2 8 e 4

Tank system (200 Area Effluent Treatment Facility)

Procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment
Key parameters for antomatic waste feed cut-off systems '
Communications or alarm systems

Response to fires or explosions -

Shutdown of eperations.

Containers (200 Area Effluent Treatment Fac111ty)

= * & & @

»  Procedures for using, inspecting, repairing, and replacing emergency and momtormg cqulpment
» Communications or alarm systems

« Response fo fires or explosions

Hanford Facility personnel who perform these duties receive training pertaining to their duties. The
training plan documentation described in Section 8.3 contains specific information regarding the types of
training Hanford Faczllty pcrsonnel receive based on the outline in Section 8.1,

8.3 DESCRIPTION OF TRAINING PLAN

In accordance with HF RCRA Permit (DW Portion), Condition 11.C.3, the unit-specific portion of the
Hanford Facility Dangerous Waste Permit Application must contain a description of the training plan.
Training plan documentation is maintained outside of the Hanford Facility Dangerous Waste Part B
Permit Application and the HF RCRA Permit. Therefore, changes made to the training plan
documentation are not subject to the HF RCRA Permit modification process. However the training plan
documentation is prepared to comply with WAC 173-303-330(2)..

Dccumentat:on prepared to meet the training plan consists of haxd copy and/or electronic media as

provided by HF RCRA Permit (DW Portion), Condition I1.C.1. The training plan documentation consists

of one or more documents and/or a training database with all the components identified in the core
document.

A description of how training plan documentation meets the ’chree items in WAC 173-303-330(2) is as

follows:

1. -330{2)(a): "The job fitle, job description, and name of the employee filling each job. The job
description must include requisite skills, education, other qualifications, and duties for each position.”

Description: The spéciﬁc Hanford Facility personnel job title/position is correlated to the waste
management duties. Waste management duties relating to WAC 173-303 are correlated to training
courses to ensure training properly is assigned.

Only names of Hanford Facility personnel who carry out job duties relating to TSD unit waste
management operations at the Liquid Effluent Retention Facility and 200 Area Effluent Treatment
Facility are maintained. Names are maintained within the training plan documentation. A list of"

Hanford Facility personnel assigned to the Liquid Effluent Retention Facility and 200 Area Efﬂuent
Treatment Facility is available upon request.

Attachment 34.8.3



RN ES S

» ‘.
O AD 00 =] o Lh

11
12

- 13

14
15

16

Class 1 Modlﬁcatlon
3/2003

Information on requisite skills, education, and other qualifications for job titles/positions are
addressed by providing a reference where this information is maintained (e.g., human resources).
Specific information concerning job titie , requisite skills, educaﬁon and other quahﬁcatmns for
personnel can be provided upon request.

-330(2)(b): "A written description of the type and amount of both 1ntroduotery and contmumg
training required for each position.”

Description: In addition to the outline provided in Section 8.1, training courses -developed to c'omply g

with the introductory and continuing training programs are identified and described in the training
plan documentation. The type and amount of training is specxﬁed in the training pla:n documentation
as shown in Table 8.1.

-330(2)(c): "Records documenting that personnel have received and completed the training required
by this section. The Department may require, on a case-by-case basis, that training records inciude

‘employee initials or signature to verify that training was received.”

Description: Training records are mamtamed consistent with Attazhment 33, Section 8.4,
(DOE/RL—9I 28).

WAT7890008967, Attachment 34 .
LERF & 200 Area ETF

Table 8.1. 200 Area quuld Waste Processmg Famhtles Trammg Matrix.

_ . Tramm Category* _
. g
Attachment 33, General Contingency | Emersency Operations Training
Chapter 8 Training Hanford Plan Coordinator . :
Category Facility | Training Training
(DOE/RL-91-28) . Training - ) )
200 Area Liqﬁid Orientation. | Emergency | Emergency General Container Tank System Surface
Waste Processin Program | ‘Response Coordinator Waste Management. | Management | Impoundment
i : g {contingency Training Management |- i ) :
Facilities DW TP plan) .
implementing
category
Job title/position
Nuclear Chemical .| - - . : _
Qperators (NCOs) - X X . * X % x
Shift Technical X x
Advisor (STAS) '
Shift Operations ‘
Manager (SOMs) - X X X
Environmental X x
Compliance Officer.
Resident Waste
Service Provider X X X
Non-Resident ‘
Waste Service X X
Provider

* Refer to the 200 A:ea Liquid Waste Processing Facilities Dangerous Waste Training Plan for a complete
description of coursework in each training category. The 200 Area Liguid Waste Processing Facilities Dangerous
Waste Training Plan address the 242-A Evaporator, the 200 Arez Efﬂuent Treatment Facility, and the L]quld
Effluent Retention Facahty

Attachment 34.8.4
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- 11.0 CLOSURE AND FINANCIAL ASSURANCE {11

This chapter describes the planned activities and performance standards for closing LERF and ETF,

11.1 CLOSURE PLAN/FINANCIAL ASSURANCE FOR CLOSURE [I-1}

The LERF and ETF will be clear closed with respect to dangerous waste contamination that resulted from
operation as TSD units, with closure of LERF occurring first. To facilitate closure, the LERF retention -
basins are being viewed as consisting of seven components: the covers and primary liner, drainage layer
system/bentonite carpet liner, secondary liner, soil bentonite, internal and/or external piping, ancillary
equipment, and concrete basins. To facilitate closure of ETF, ETF is being viewed as consisting of six
components: tanks, internal and/or external piping, ancillary equipment, concrete floors/dikes/
-encasements, structures, and soil directly beneath the structure. It is anticipated that closure of LERF and
ETF will begin after the projected 30-year active life of LERF and ETF. Ifit is determined that clean
closure is not possible, the closure plan will be modified to address required postclosure activities.

Uncontaminated structures wﬂi be left for future use or disassembled, dismantled, and removed fot
disposal. Uncontaminated equipment and structures could include aqueous makeup, HVAC and prmg,
steam condensate and cooling water p1pmg, and the confrol room- and office areas.

Clean closure requires decontamination or removal and dxsposal of ali dangerous waste, waste residues,
contaminated equipment, soil, or other material established in accordance with the clean closure
perfermance standards of WAC 173-303-610(2). This and future closure plan revisions will prov1de for
comphance with these performance standards.

11.2 CLOSU'RE PERFORMANCE S’I‘ANDARD [I-1a]

Clean clﬂsure as provided for in this plan, and in accordance mth WAC 173-303-610(2), will ehrmnate

future maintenance and will be protective of human health and the environment by removing or reducing
chemical contamination at LERF and ETF to levels that eliminate the threat of contaminant escape to the
environment.

Afier closure, the appearance of the land where the LERF and ETF are located will be con31stent with the
appearance and firture use of its surrounding land areas. This plan proposes to leave clean structures and

equipment in place after closure for potential use 111 future operations. This need will be evaluated at the
time of closure.

11, 2.1 Closure Standards for Metal Surfaces, Rubber, Tanks, and Concrete

This closure plan proposes use of a ‘clean debris surface’ (deﬁned in the following paragraph) as the clean
closure performance standard for the metal surfaces, rubber (i.e., basin covers, liners, etc.), tanks, and
concrete that will remain after closure. This approach is conswtent with Ecology g fru1dance

(Ecology 1994a) for achievement of clean closure. Additionally, adherence to this guidance ensures that

- all residues have been removed as required by WAC 173-303-640 for clean closure of the ETF tank

systems. The ETF verification tanks will be considered "clean" if the delisting limits were not exceeded
for the effluent in the tanks. If the delisting limits were exceeded, closure activities will be as described

- in Section 11 3 4.3,

The clean debris surface standard is verified visually. "A clean debris surface means the surface, when
viswed without magnification, shall be free of all visible contaminated soil and hazardous waste except
residual staining from soil and waste consisting of light shadows, slight streaks, or minor discolorations
and soil and waste in cracks, crevices, and pits may be present provided that such staining and waste and
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soil in cracks, crevices, and pits shall be limited to no more than 5% of each square inch of surface area”
(40 CFR 268.45). When a physical extraction method is used on concrete, the performance standard is
based on removal of the contaminated layer of debris. The physical extraction performance standard for
concrete is temoval of 0.6 centimeter of the surface layer and treatment to a clean debris surface.
Inspections to verify achievement of a clean debris surface will be performed and documented.

1122 Closure Standards for Internal and External Piping N
* The internal and external piping of both LERF and ETF will be flushed and drained as part of closure.

The rinsate will be sampled and anatyzed. Results less than designation limits for the constituents of

concern will be accepted as-indicating that the piping is clean with respect to dangerous waste or

dangerous waste residues. If the rinsate designates as a dangerous waste, the piping will be flushed again.
If it is not possible to meet the clean closure performance standard, the particular piping of concern will '

be removed and disposed of accordingly.

11.2.3 Closure Standards for Ancillary Equipment -

Ancillary equipment is defined as purhps and other miscellaneous equipment not otherwise sﬁediﬁed in "

-this closure plan. Ancillary equipment will be removed and disposed.

1124 Clds’u:ie'Standards for Iinderlying Soils

The LERF retention basins have a leachate collection system for leaks or spills that channels the liquid to
drains or sumps. The collected liquid is pumped back into the basins, thereby preventing spills from
reaching the soil. The sofl onily could be contaminated if the secondary liner had faited. To determine if
failure occurred, the primary liner will be inspected for leaks; holes, or punctures and the drainage gravel
and bentonite carpet liner undemeath the primary liner will be sampled and analyzed for contamination.
If the drainage gravel analytical results determine that the constituents of concern are at or beiow agreed
to regulatory cleanup levels (i.e., Hanford Site soil background levels (DOE-RL 1993).and/or residential

. exposure assumptions ), the gravel will be considered clean for closure. Only if contamination is found in
the drainage gravel/bentonite carpet liner will the secondary liner surfaces be inspected for leaks, holes, or

punctures, which (if existing) could have provided a pathway to soil for contamination {referto -

Chapter 4.0, Figure 4-3 for basin diagram). If no leaks, holes, or punctures are found in-the primary liner |
or if the drainage gravel/bentonite carpet liner is found not to be contaminated, the soil will be considered

to be clean closed. However, if leaks, holes, or punctures are found in the primary liner or the gravel is
contaminated, the secondary liner surfaces will be inspected. If no leaks, holss, of punctures are found in
the secondary liner surfaces, the soil will be considered clean closed. If such leaks, holes, or punctures
are identified, potential soil contamination will be investigated. Soil will be sampled and analyzed for.
constituents of concerns. If the soil analytical results determine that, the constituents of concern are at or
below agreed to regulatory cleanup levels, the soil will be considered clean closed.

Cilean closure of soil under the ETF will be accomplished by demonstrating that the coated concrete floor
kept contaminants from reaching the soil. The coated concrete floor provided secondary containment for

all the tanks and process piping. Unless inspections identify potential through-thickness cracks indicating -

containment failure and a subsequent potentiai for soil contamination from TSD unit operations, the soil -
will be considered clean closed. However, if inspections identify such cracks and there have been
documented spills in the vicinity; potential soil contamination will be investigated. Soils will be sampled
and analyzed for constituents of concem. If the soil analytical results determine that the constituents of
concern are at or below agreed fo regulatory clean up levels, the soil will be considered clean closed. The -
Hanford Facility RCRA Permit Condition ILK defines regulatory cleanup levels. If verification sampling
is required, a sampling analysis plan will be prepared before closure in-a manner consistent with Ecology
guidance (Ecology 19944) for achievement of clean closure. B C
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11.3 CLOSURE ACTIVITIES [I-1b}

The LERF and ETF were désigned fora 30-yeér active life. At the time of closure, the closure plan will
be modified as necessary to reflect current regulation or informational revisions. Ifit is determined that '
clean closure is not possible, the closure plan will be modified to address required postclosure activities.

11.3.1 General Closure Activities

The approach to LERF closure is to dispose of accummulated basin aqueous waste by processing the waste
through ETF. Primary basin liners and covers will be decontaminated or disposed of as appropriate. Any
remaining solids (residue) within basins will be removed, designated, and disposed of accordingty.

Piping associated with LERT closure is intended to be decontaminated and left in place. Rinsate
generated during decontamination also will be disposed of through ETF. Sampling will assess whether
contamination beneath the primary liner has occurred. Contamination, if present, will be managed in
compliance with regulatory :cqmrcments _

The approach to ETF closure isto process atty aqueous waste through the effluent treatinent system. Any
containerized dangerous waste and/or mixed waste will be transferred to other TSD units. All structures
and equipment will be decontaminated and/or disposed. Piping associated with ETF closure is intended
to be decontaminated and left in place. Contamination, 1f present will be managed in comphance with
regulatory requirements. '

Equipment or materials used in performing closure activities will be decontaminated or disposed at a

permitted facility.

11.3.2 Constituents of Concern for Closure for the qumd Efﬂuent Retention Faclhty and
200 Area Effiuent Treatment Facility

Using the list of dangerous waste numbers in the Part A, (Chapter 1.0) process knowledge and the risk to
human health and the environment, the constituents of concern for closure will be determined through the
data quality objective process.

11.3.3 Removing Dangerous Waste [I—lb(z)]

At the start of LERF closu.re aqueous waste will be transferred sequentially from each basin to ETF for
treatment. Ata treatment rate of about 284 liters per minute, it will take approximately 60 days to empty
a full basin. Basin covers will remain in place to prevent possible wind dispersion of waste until all basin

waste has been removed

All of the agueous waste mventory at the ETF will be processed before closure. Any residue remammg in
piping, equipment, or the LERF liner will be removed to an appropriate disposal unit. All containerized

waste will be dispositioned. All secondary waste in containers will be transferred to an appropriate TSD
unit. : :

11.3.4 Decontaminating Structnres, Equipment, and Soils {I-1b(3)]

This section discusses the activities necessary to implement a clean closure strategy for the LERF and
ETF. Before closure activities begin, any waste inventory stored will be removed. Afier the waste
inventory is removed, clean closure of the LERF covers and primary liner, drainage Iayer/leachaxe
collection system/bentonite carpet liner, secondary liner, soil bentonite, the internal piping, ancillary
equipment, and the concrete catch basins will be accomplished by decontaminating the components as
necessary, and demonstrating that clean closure perfonnance standards are met (Section 11.1.1). To
facilitate closure of ETF, tanks, internal piping, external piping, ancillary equipment, concrete
floors/dikes/encasements, structures, and soil directly beneath the structure will be decontammated as
necessary, to demonstrate that the clean closure performance standards are met.
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Removal and disposal of most of the components will be determined at time of closure. Clean closure of o

the soil will be accomphshed by demonstraﬁng that the concrete kept contammants from reachmg the
soﬁ

11.3.4. 1 Covers and Liners

After all pumpable waste has been removed from a gwen basin at LERF; the cover for that basin will be
removed. The cover either will be decontaminated or disposed of appropnately If the cover is disposed

of, the cover will be cut up within the basin and loaded into a lined dump truck for transport and disposal. -

If the covers are to be reused, an initial decontamination effort will be made by spraying the underside of
the cover while in place over a basin. The intent of preremoval spraying is to minimize subsequent.

- decontamination efforts and o use the basin as a wash water catchment. Each cover will be inspected

visually for physical damage in the same manner as the primary liners. Visible signs of damage to the
cover will be repaired as specified by the cover manufacturer. The cover decontamination procedure will
be to position a cover into its basin and wash the cover. Any openings, such as for vents, will be sealed -
temporarily so that rinsate cannot seep through. The method and degree of washing will be the same as
necessary for the respective’ basm liner. The generated rinsate will: he transferred from the basin to-the
ETF or appropnate TSD umt

The primary hner will be mspected Visuaiiy for physzcal damage and surveyed before any

decontamination efforts. Physical damage will be defined as tears, holes, or punctures such that the liner

would not hold water. A desenpnon and location of any physical damage found will be noted in an
inspection record. Visible signs of damage to the liner will be repaired per procedures specified by the
manufacturer before decontamination to prevent liquid solutions from driving potential containination
down into the dramage gravel The purpose of the inspection will be twofold: to identify and map any
physical darnage in the primary liner that might have allowed contaminants a pathway to the drainage
gravel below; and to identify areas that potentially are contaminated with dangerous waste or dangerous
waste residues. The inspection standard for the liner will be a clean debris surface as defined in

Section 11.1.1.1. The inspection of the liner for a clean debris surface will be documented on an
inspection record. Those areas already meeting the standard can be clean closed as is, based on Ecology
acceptance of the completed record.

Those potentially contaminated areas will undergo decontamination to meet the ciean closure standard of

a clean debris surface. Plastic surfaces indicated by visual examination as being potentially contaminated
will be decontaminated through use of physical extractlon technologzes such as hi gh-pressure steam and

water sprays coupled with a detergent wash.

Achievement of a clean debris surface will be documented on an inspection record Decontamination -
rinsate will be transferred directly to the ETF or transferred to another basin before ultimate disposal. Ifit
is not possible to meet the clean closure performance standard, or there is no further need for the liner, the
primary tiner could be removed, designated, and disposed of accordingly. The 1nspecnons for a clean
debris surface will be documented on an inspection record.

11.3.4. 2 Drainage Layer/Bentonite Carpet Liner/Secondary Lmer

Assessment of contammaﬁon beneath the LERF's primary liner will be performed within each basin by
sampling the drainage gravel. Biased rather than random location selection will be used to increase the
probability of detecting leachate contamination. Sampling points will be chosen where physical damage

" was noted during the inspection of the primary liner or areas where the underlying material porosity and

permeability and the hydraulic head would most Tikely drive any leachate. The leakage rate through the
tiner would increase toward the bottom of the liner as hydraulichead increases. Any leakage that did
occur in the sloped sides could be expected to travel down slope through the geotextile between the
primary and secondary liner until reaching the bottom of the liner. Therefore, the most likely area of
contanunatton would be the drainage gravel. :
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Gravel samples will be collected by removing the bentonite carpet liner and making an incision in the
geotextile. Sampling will be performed in accordance with existing procedures at the time of sampling.
Special care will be needed in sampling for volatiles. To 2id in ensuring sample integrity, the initial

removal of gravel to create the gravel profile will not be done unless the samples can be collected
immediately.

Sample collection will occur immediately after profile exposure. If no constituents of concern are found
above soil closure performance standards (Section 11.1.1), no further analysis will be done. Ifthe initial
sample analysis indicates liner leakage, analysis of the bottom sample will be performed to determine the

depth of contamination. Additional gravel samples from different locations will be taken to determine the
spatial extent of contarmnatlon

A visual assessment of the underlying basin integrity will be made at the bottom of each samplcd location
and wherever else gravel is removed. If the basin is perceived to be damaged such that leakage could
have occurred beneath the secondary liner, an amendment to the closure plan will be submitted to allow
time for additional sampling and possible gravel removal. Sampling beneath the secondary Iiner, if
necessary, will be attempted in accordance with sampling procedures for beneath the primary liner..
Sampling beneath the secondary liner has not been extensively addressed because of the remote
probability of its occurrence. The drainage gravel will be the preferred flow path even'if minor leaks
exist in the secondary liner. The secondary liner is resting on a soil/bentonite bed, whwh would tend to
seal any punctures in the secondary lmer as hydraulic head built up.

Sampling and disposal objectives will be detemuncd at the time of closure activities through the data

quality objectives process,

11.3.4.3 Tanks

After all pumpable waste has been removed from. thc tanks at ETF the interior of the tanks, including the
internal components such as the agitator, will be washed down by adding or spraying with steam, a

water-soluble cleaner, or other approved method. The tanks will be emptied and the interiors visually
examined.

After rinsing, the tanks will be inspected visually for compliance with the performance standard. Visual
inspection might be made remotely using a camera or other device that allows verification of meeting the
stendard. If any areas are found not meeting the clean debris surface performiance standard, these areas
will be decontaminated in-place. Per the debris rule, only removal of contaminants from the surface layer
1s necessary for metal surfaces. Coritamination will be removed from the surface layer using either
high-pressure water blas’ung (a physical extraction mcthod) or by hand or remote wiping, washing,
brushing, or scrubbing using an approved cleaner, and rinsing with water or by other appropnate

methods.

The outside of the tanks also will be inspected for compliance to the performance standard. Any areas

found not to meet this performance standard will be decontaminated in-place. Contamination will be
removed from the surface layer using any of the methods described for internal tank decontamination or
another appropriate method. Before using decontamination solutions on the outside of the tanks, the floor
will be inspected for cracks or other openings that could provide a pathway to soil. This inspection will
be performed as described in Section 11.1.4.6 in conjunction with mapping of potential through-thickness
cracks. Any such cracks will be mapped. The cracks will be sealed before beginning treatment or other

engineered containment devices (e.g., portable catch basms liners) will be used to collect and contain
solutions.

Decontamination residues will be collected, designated, and managed as appropriate. Ifit is not possible
to meet the clean closure performance standard, contaminated portions of the tanks could be removed,:
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designated, and disposed of accordmgly The mspectmns for a clean debris surface will be docmnemed
on an mspectmn record _

11 3 4.4 Internal and External P;@mg and Ancﬂlary Eqmpment

The internal piping for both LERF and ETF will be rinsed and the rinsate will be sampled and anafyzed
for constituents of concern. The rinsate will be designated and chsposed of appropnately If the rinsate
does not designate based on the concentrations of the constituénts of concern, the internal piping will be .
blanked to ensure.that the tanks are isolated and the piping will be considered clean with respect to
RCRA. If the rinsate designates as a dangerous waste, the piping will be flushed again. If necessary, the
piping will be rinsed with a decontamination solution before sampling and analyses if it is not possible
to meet the clean closure standard, portions of the internal piping will be removed, designated, and
disposed of accordmgiy The ancﬁ}ary eqmpmem will be: removed, de51g1mted and dlsposed of
accordmgiy . _ _ L

Extemal piping {transfer hnes) between the 242-A. Evaporater and LERF and between LERF and ETF
will be flushed and the rinsate anatyzed for constituents of concern. If'the rinsate designates as a
dangerous waste, the piping will be flushed again. If necessary, ‘the piping will be rinsed with a
decontamination solution before sampling and anialyses. If it is not possible to meet the clean closure
standard, the piping will be removed and dtsposed of’ accordmgly If the nnsate does not demgnate the
piping will be- conmdered clean and will remain m place. .

If the rmsate designates as dangerous waste, rinsate from the external piping and LERF internal piping
will be processed through ETF. Rinsate from ETF will be transferred to anothér TSD unit. . -

11.3.4.5 Concrete

At LERF, the concrete catch basins are located at the northeast corner of each retention hasm whcre mlet o

pipes, leachate risers, and transfer pipe rigers emerge for the basin. The concrete catch basin is curbed,
and coated with a chemical resistant epoxy.sealant. The concrete catch basin is sloped so that any leaks
or spills from the piping or connections will drain into the basin. At the ETF, the coated concrete floor.
and berm prcmdes secondary containment for al the tanks and process piping.

AtLERF and ETF, all concrete il be mspected wsually and surveyed before any decantannnatmn The
purpose of the inspection will be twofold: to identify and map any cracks in the concrete that might have
allowed contaminants a pathway fo the soil below. (Sectmn 11.1.2.3.), and to identify areas that
potentzally are contaminated with dangerous waste or dangerous waste residues. The inspection standard
will be 4 clean debris surface as deﬁned in Section 11.1.1. The inspection of the concrete for a clean

debris surface will be documented. on 2n inspection record Those areas alréady meetmg the standard can

be clean closed as is.

Those potentialty contanunated areas will undergo decontamination to meet the clean closure standard of
a clean debris surface. The concrete will be washed down, the rinsate collected, designated, and disposed
of accordingly. The concrete will be reinspected for a clean debris surface. Concrete surfaces indicated
by visual exammatmn as still being pctent[aliy contammated will have the surface layer removed to a
depth of 0.6 centimeter by scabbling or other approved methods. This will not threaten the environment,
even if potential through-thickness cracks had been found during the inspection, because concrete
decontamination (scabbling) will not employ- liquid solutions that could enter cracks and because
scabbling resuiues will be vacuumed away from cracks as any residue is generated. '

Achievement of a clean debris surface will be documented on an inspection record. Decontaumnatmn
residues will be collected, designated, and managed as appropnate
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11.3.4.6 Structures

If contaminated with either dangerous or mixed waste constituents, the ETF structures willbe
decontaminated and/or disassembled, if necessary, packaged, and disposed of in accordance with existing
land disposal restrictions (WAC 173-303-140).

Closure steps could include the following activities.

«  Containerize (as necessafy and practibabie) and remove any remaining waste.

+ Review operating records for spillage incidents and visually inspect storage area surfaces for evidence
of contamination or for cracks that could harbor contamination or allow the escape of
decontamination solutions. Inspect storage area surfaces for visible evidence of contamination

. {e.g., discoloration, material degradation, wetness, and odor). Ifcontarmnatlon is evident, the
affected arca(s) will be decontaminated.

« Decontaminate ETF walls and floors to minimize the potential for loose contamination and facilitate
any required surveys and/or chemical field screening. The structures could be cleaned by water rinse
or high-pressure, low-volume steam cleaning coupled with a detergent wash. After decontamination,
the walls and floors will be compared to closure performance standards. ' : -

«  Collect rinsate and manage as dangerous waste for appropriate disposal.
» Secure (lock) personnel entries into building and post doors with appropriate warning signs.
Clean closﬁre of structures will occur in accordance with WAC 173-303-610. Remediation of soil

contamination beneath or around containment buﬁdmgs will be performed in conjunction with soil
closure requirements.

11.34.7 Underlymg Soils

Clean closure of soil under LERF's secondary liner will be accomplished by dcrnonsn‘atmg that the liners
and leak detection system kept contaminants from reaching the soil. The secondary linér provided
secondary containment for the LERF basins. Unless inspections identify potential leaks, punctures,
cracks, or tears indicating containment failure and a subsequent potential for soil contamination from

. TSD unit operations, the soil will be considered clean closed. However, if inspections identify such

leaks, punctures, etc., potential soil contamination will be investigated.

Clean closure of soil under ETF will be accomplished by demonstfating that the coated éoncrete floor
kept contaminants from reaching the soil. The coated concrete floor and bermed area provided secondary

~ containment for all the tanks and process piping. Unless inspections identify potential through-thickness

cracks indicating containment failure and a subsequent potential for soil contamination from TSD unit
operations, the soil will be considered clean closed. However, if inspections identify such cracks and
there have been documented spills in the vicinity, potential soil contamination will be investigated.

Where it 1s possible visually to inspect directly beneath the tanks, a visual inspection will be performed.
Where it is not possible visually to inspect beneath the tanks, an evaluation of the tank integrity will be
made. The condition of the tank will be evaluated to determine if there was any potential for leakage. If
no cracks, severe corrosion, or evidence of leaks is observed, it will be reasoned that mixed or dangerous
waste solutions could not have penetrated to the soil directly below the tank.

- External piping (transfer lines) between the 242-A Evaporator and LERF and LERF and ETF are

double-lined with a leak detection system. If records indicate that no leaks from the primary piping
occurred, the soil will be considered clean with respect to RCRA closure.
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11.4 MAXIMUM WASTE INVENTORY {I-1¢]

The maximum waste inventory for ETF/LERF is found in Attachment 34, Chapter 1.0.

115 CLOSURE OF CONTAINERS, TANKS, AND SURFACE IMPOUNDMENTS [I-1d]

The following sections cover closure of ;:ontaincrs,-ciosure of tanks, and closure of surface

" impoundments.

11.5.1 Closure of Containers [I-1d(1)]

Containers at ETF will be used to contain dangerous waste in the event of a spill, unexpected release, or
equipment failure. Containers will be used to accumulate nonradioactive dangerous waste and/or mixed
waste. Any containers used to contain dangerous and/or mixed waste at the ETF will be disposed of in
the appropriate manner. ‘Containers of dangerous and/or mixed waste will not be left in the ETF after
closure. ' : ' :

1152 Closure of Tanks [-1d@2)]

Clean closure of ETF will consist of the removal and disposal of all dangerous waste.and the .
decontamination and/or remova! and disposal of contaminated equipment, including tanks. The ETF was
designed to incorporate removable components. This design facilitates closure by allowing compleie
removal of equipment contaminated with dangerous and mixed waste. '

11.5.3 Closure of Surface Impoundments [I-1d(4)] -

At closure, all of LERF that received regulated waste will be closed in accordance with the requirements
of WAC 173-303-650(6)(a)(i). All equipment, structures, and other material associated with closure of
LERF will be decontaminated or removed in accordance with WAC 173-303-610(2). All basin waste and
decontamination rinsate will be transferred to ETF. Sampling and testing will be conducted.

11.6 SCHEDULE FOR CLOSURE {I-1f]

Closure of LERF and ETF is nbt‘ anticipated to occur within the next 30 years. Theactual year of closure
will depend on the time required for current waste to be processed and what role the LERF and ETF will

_ play in processing additional waste generated during future activities in the 200' Areas. Other factors .

affecting the year of closure include changes in operational requirements, lifetime extension upgrades,

- and unforseen factors. When a definite closure date is established, a revised closure plan will be

submitted to Ecology. ~ - - -

The activities required to complete closure are planned to be accomplished within 180 .da_ys.. Shou_ld a

‘modified schedule be necessaty, a revised schedule will be presented and agreed to before closure.
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12.0 REPORTING AND RECORDKEEPING

Reporting and recordkeeping requirements that could be applicable to the Hanford Facility are described
in Attachment 33, Chapter 12.0 (DOE/RL-91-28). Not all of these requirements and associated reports
and records identified in Attachment 33, Chapter 12.0 are applicable to the LERF and the ETF. Those

reporting and recordkeeping requirements detemuned to be apphcable to the LERF and the ETF are
summarized as follows:

» Hanford Facility Contingency Plan and incident records (as identified in the G‘eneral Informatmn
Portion):

— Immediate reporting

- Written reporting

~ Shipping paper discrepancy reports. '
Unit-specific permit documentation and associated plans
Personnel fraining records

Groundwater nionitoring records

Tnspection records (unit)

Onsite transportation documentation

Land disposal resiriction records '

‘Waste minimization and pollution prevention.

In addition, the following reports prepared for the Hanford Facility will contain mput when appropriate,
from the LERF and the ETF:

s+ Quarterly Hanford Facility RCRA Permit modification report
«  Anticipated noncompliance

-+ Required annual reports. .
- Annual reports updating projections of anticipated costs for closure and postclosure will be submitted

when the LERF and the ETF closure plan is submitted to Ecology (Attachment 34, Chapter 11.0).

The LERF and the ETF (Z)peraﬂ:in;c:,r Record 'records contact' is kept on file in the General Information file
of the Hanford Facility Operating Record (refer to Attachment 33, Chapter 12.0, DOE/RL-91-28).
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13.0 OTHER FEDERAL AND STATE LAWS [J]

Applicable federal, state, and local laws applicable to the LERF and the ETF are discussed in :
Attachment 33, Chapter 13.0 (DOE/RL-91-28). Generally, the laws applicable to the LERF and the ETF

. include, but might not be limited to, the following:

. Atomic Energy Act of 1954

Federal Facility Compliance Act of 1992

Clean Air Act of 1977

Safz Drinking Water Act of 1974

Emergency Planning and Community Rzgkf—to-Know Act of 1986
Toxic Substances Control Act of 1976

National Historic Preservation Act of 1966

Endangered Species Act of 1973

Fish and Wildlife Coordination Act of 1934

Federal Insecticide, Fungicide, and Rodenticide Act of 1975
Hazardous Materials Transportation Act of 1975

National Environmental Policy Act of 1969

Washington Clean Air Act of 1967

Washington Water Poliution Control Act of 1 945
Washington Pesticide Control Act of 1971

New Source Construction Permits

Model Toxics Conirol Act :

Benton Clean Air Authority Regulation 1

State Environmental Policy Act of 1971.

Attachment 34.13.1
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*

1.0 PART A [A]

The foﬂowmg isa chronoiogy of the regulatory history of the 242-A Evaporator

On September 1, 1987 the original Hanford Facility Dangerous Waste Part A Permit Apphcation '
(Part A), Form 3, Revision 0 was submitted to the Washmgtcn State Department of Ecology

(Ecology).

On November 16, 1987, the Part A, Form 3, Revision 1, added W&stmghouse Hanford Compa.ny
(WHC) as co-operator.

On Februa:ry 26, 1990 fhe Part A, Form 3, Revision 2, added new dangerous waste numbers to reflect
the waste identified within the Double-Shell Tank (DST) System (DOE/RL-90-39) and provided
additional information on the process condensate waste stream.

On December 20, 1990, the Part A, Form 3, Revision 3, added applicable dangerous waste numbers
resulting from the addition of 15 new dangerous waste numbers subject to toxicity characteristics
leaching procedure testing. Also, the Part A, Form 3, added nonspecific source Dangerous Waste
Number F005. ' '

On April 13, 1993, the Part A, Form 3, Revision 4, added nonspecific source Dangerous Waste
Numbers F001, F002, and F003 to corresponded with the dangerous waste numbers from the DST
System.

On November 4 1994, the Part A, Form 3, Revision 5, added Dangerous Waste Number F039 (multi-

source leachate). Dangerous Waste Number F039 was added to reflect Low-Level Burial Gmunds

- (DOE/RL-88-~ 20) generation of multi-source leachate from lined mixed waste trenches

On January 1, 1995, the Part A, Form 3, Revision 6, added Process Code S02 and increased the
process design capacity for tank storage for tanks C-100 and C-A-1 and converted English
measuremnents to metric. :

On October 10, 1997 the Part A, Form 3, Revision 7, was revised to support the transition of this
treatment, storage, and/or disposal unit (TSD) to the new Project Hanford Management Contractor.

~ Also, the Part A, Form 3 was submitted to streamline the dangerous waste numbers list.

On May 26, 2003, the Part A Form 3, Revision 8, was revised to support the transition of this
treatment, storage, and/or disposal unit (TSD) to the Tank Farm Contractor. :

On December 31, 2003 the Part A Form 3 Revision 8A was revised to remove the ion-exhange
column and add the process condensate line (PC 5000).

'Attéchment 35.1.i
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Quarter Ending 12/31/2003 | Rev. 8A 12/2003, Page 1 of 12
FORM 3 DANGEROUS WASTE PERMIT APPLICATION - | Eoasueld e
. wial7]|slolofojo]sjo]e]7
R OFFICIAL USE ONLY ' ' ' '

application Date Received .
Approved | (montl/ day / vear)

NN

Comments

. 11. FIRST OR REVISED APPLICATION

Place an “X” in the appropriate box in A or B below {mark one box only) to indicate whether this is the first application you are submitting for '
vour facility or a revised application. If this is your first application and you aleeady know your facility’s EPA/STATE LD. Number, or If ﬂm is
a revised application, enter your facility’s EPA/STATE LD. Number it Section I above.

A, First Application (place an “X” below and provide the appropriate date}.

T 11. Existing Facility (Sec instructions for 2 N
: . New Facility (Complete item below.
defmition of “existing” facility. Complete item below.) B ty (Comp )
MO DAY YEAR *For existing facilities, provide the MO DAY YEAR For new facilities, provide the
03 23 1943 date {mo/day/yr) operation began ' date {mo/day/yr) operation
or the date construction commenced, began or is expected 1o begin
(use the boxes to the left) . :

*The dat': construetion of the Hanford Facility commenced
B. Revised Application (Place an “X” below and complete Section I above)

1. Facility has an interim Status Permit P 2. Facility has a Final Permit
I1L PROCESSES — CODES AND DESIGN CAPACITIES o

m«t i the Histof codes belvw., “thien Boseil e :

STORAGE: SRR . _ _ : - L
Can:mmr(bmt,m etey 80t Gellonsor liters

. . GaHonsor ligers
Cubio yards or cubie meters.

Acre—faet {itie voiume that would coveropeacre- E
; -,m»aﬂ.»pﬁ: ufnma fout} of hectare-fmeter o

; C}a,ﬂonspﬂﬂayoriztersmrday LanE

Pt

Unit of Measure _ Unit ofmmm :

Y _. Memc I‘ons Pngcmr_...
€ Gallons Per Howr ...... B :
GaHONS PEr DAY v iersivesonsareiermssssnsmsssesses U Liters Per HOUT e enstaremsssnesssasens H . oo

ECY 030-31 Form 3 (Rev. 7/97)
* Add per request of Washington State Department of Ecolocy (01/2001)



Class 1 Modification 242-A Evaporator
‘Quarter Ending 12/31/2003 Rev. 8A 12/2003, Page 2 0of 12.

1.

PROCESS — CODES AND DESIGN CAPACITIES (continusd)

1 . hole 200:edllons and the othe gallons. The facilif
Line :A. Process Code _ . B. Process Design Capacity
|Ne.  |(from list above) _ 1. Amount (Specifyy - {2, Unit of Measure _ C
‘ ; ' (enter code) For Official Use Only
1. T o . 4 870,642 - ' v
21 8 0 2 170,597 L
3 : ‘ ' .
e
5 .
&
T
8
9
10

C. Space for additional process codes or for describing other process (code “T04"). For each process entered here include design capacity.

104

The 242-A Evaporator began waste management operafions in March of 1977. The 242-A Evaporator is located in the 200 East
Area and is used to treat mixed waste from the Double-Shell Tank (DST) System by removing water and most volatile organics.

Two waste streams leave the 242-A Evaporator following the treatment process. The first stream, the concentrated slurry

(approximately 40 to 60 percent of the water is removed during evaporation along with a portion of volatile organics), is pumped
back into the DST System. The second waste stream, process condensate {containing a portion of the volalile organics removed -
from the mixed waste during the evaporation process), is routed through condensate filters before release to a retention basis
(Liquid Effluent Retention Facility). Offgasses from the process are routed through a de-entrainment unit, a prefilter, and high-
efficiency particulate air filters before being discharged i0 the environment. The 242-A Evaporator is used fo freat up to 870,642
iiters (230,000 gallons} of mixed waste per day.

802

Tank C-100, a 4.3-meter {14-foot) diameter and 5.9-meter (19-foot) high tank with a maximum design capacity of 67,380 liters
{17,800 gallons) is located in the condensate room. Process condensate from the primary, inter-, and after-condensers drain by
gravity o tank C -100, which is constructed of stainless steel. in addition, tank C-100 receives potentially contaminated drainage
from the vessel vent system via a 102 -liter (27 galion} seal pot. :

Tank C-A-1 isocated in the evaporator room and consists of two sections: the lower (liquid) section, a 4.3-meter (14-foot)
diameter staintess stee! shell, and an upper (vapor) section, a 3.5-meter {11.6-foot) diameter stainless steel shell, containing two
wire-mesh de-entrainment pads for the removal of liquids and solids that could be carried into the vapor header. Process slurry
from the reboiler discharges to the evaporator vesset (tank C-A-1). Concentrated process siurry exits the lower section of

tank C-A-1 via the 28-inch recirculating line. Vapor fiows out of tank C-A-1 through a 42-inch vapor line at the top. The maximum
design capacity of tank C-A-1 is 103,217 liters {27,267 gallons). :

-

L

ECY 030-31 Form 3 (Rev. 7/97)
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Iv. DESCRIP'HON OF DAVGEROUS WASTES

e i pitmber from Chapter 173303 WAC for.each fisted dangerous wasie you
3-3( WAC, enter the. ibur-dlgit nmnben(s) that describes the characteristics

re 2 10) Enter the first thires s des
Ente thae spaee prﬁwded on-page 4, the line nizmbe

' ’m'déécﬁﬁe the dangerous waste.

X2, X—S and X4 below) - A facility wili treatand
ther tanning and finishing operation. In addition, the fach -
coﬁoswe only and there will be an estlmated 200 pound per

Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure D. Processes

No. (enter code) ! Quantity of Waste : (enter code} ;
_ _ 1. Process Codes - 2. Process Description.
{enter} {if a code fs not entered in D{1}}
T3 | D8g |
STy Dgﬁ R Y

ECY 030-31 Form 3 (Rev. 7/97)



Class 1 Modification
Quarter Ending 12/31/2003

242-A Evaporator

_Rev. 84 12/2003, Page 4 of 12

Photocopy this page before completing if you have more thar 26 wastes fo list.

LD. Number ¢enter from page 1}

W}A{'r.}afg%oioi_o;aigisw

IV. DESCRIPTION OF DANGEROUS WASTES (continued)

Line | A. Dangerous Waste No,

B. Esﬁmated Annual -

C. Unit of Measure

'D. Processes

1. Process Codes

S

No. {enter code) Quantity of Waste (enter code} 2. Process Descdptioﬁ
_ - {enter) (if a code is not entered in D(1})
1iDLoqo 4 635,029,318 K TO4 Treatment - Evaporation
2! D 0 012 K - TO4 Treatment - Evaporation
3/ D 04 0 3 K T04 Treatment - Evaporation
41 D 0 0 4 K TO4 " Treatmeit - Evaporation
51 D 0 c 5 K | T04 Treatment - Evaporation
6l Dl oo 86 K To4 Treatment - Evaporation
7t D 0 o 7 K T04 Treatment - Evaporation
g DIl o048 K TO4 Treatment - Evaporation
9| D G o 9 K T04 Treatment - Evaporation
0/ D |0 10 K T04 Treatment - Evaporation
M D |01 1 K~ To4 Treatment - Evaporation
121 D 0 1 8 K T04 Treatment - Evaporation
13| D 0 1 9 K T04 Treatrnent - Evaporation
4| D102 | 2 K | T04 ' Treatment - Evaporation
15, D 0 21 8 K TO4 - Treatment - Evaporation
w6 Do | 2@ K T04 Treatmerit - Evaporation
171 bl o | 3|0 K T04 Treatment - Evaporation’
18/ D} 0| 3| 3 K T04 Treatment - Evaporation
19} D 0 3| 4 K T04 Treatment - Evaporation
200 D 0 3 5 K T4 Treatment - Evaporation
21| D 0 {3 6 . K T04 Treatment - Evaporation
22 D { 0 {38 K T04 Treatment - Evaporation
23 D-: 0| 3|8 K T04 Treatment - Evaporation
24 D o 4 | 0 K T04 | Treatment - Evaporation
25| D ¥ 4 1 K T04 Treatment - Evaporation
261 D 0 4 3 K T04 Treatment - Evaporation
20W T 0 K | T04 Treatment - Evaporation
28, W : T 101 2 K 1 TH4 Treatment - Evaporation
200 W ! P |0 |1 K T4 Treatment - Evaporation
300W I P LD 2 K T04 Treatment - Evaporation
3 F {0 | 0|1 K T04 Treatment - Evaporation
32 F 0 0 2 K T04 Treatment - Evaporation
33 F| ol o] s K TO4 Treatment - Evaporation
34 F 4] 0 4 K TO4 Treatment - Evaporation
35 F 0 0 5 K | To4 Treatment - Evaporation
3| F | 1 2|9 K T04 - Treatment — Evaporation
37| Dy oio |1 170,597 K S02 Storage-Tank
3By D O 0 2 ‘ : K s02 Storage-Tank |
3 D | 0|03 K $62 Storage-Tank 7
al bl ol ol 4 K s02 Storage-Tank ™
411 D 0 ¢ 5 K 802 Storage-Tank
42D 0} 01 6 K 502 Storage-Tank
43, Do ]o {7 K 502 Storage-Tank

ECY 030-31 Form 3 (Rev. 7/97)




Class 1 Modification
Quarter Ending 12/31/2003

242-A Bvaporator

Rev. 8A 12/2003, Page 5 of 12

ECY 030-31 Form 3 (Rev. 7/97)

Photocapy this page before compiefing if you have more than 26 wastes io fist.
1D, Number (enter from page 1)
T af7isielo[0]o]8i9i6}7
1V. DESCRIPTION OF DANGEROUS WASTES (continued)
: i D. Processes
Line | A. Dangerous Waste No. B. Estimated Annwal €. Unit of Measure
No. (enter cods) ' Quantity of Waste {enter codg) 1. Process Codes - 2.Process Description.
. : fenter} (if @ code is not entered in D(J))
44 D 0 0 8 K 502 Storage-Tank
45! D 0 0 9 K S02 Storage-Tank
41 D | 0 1 0 K | s02 Storage-Tank
471 D 0 1 1 K 802 Storage-tank
481 D 0 1 8 K 802 Storage-Tank
49| D 0 1 9 K S02 Storage-Tank
501 D 0 2 2 K ! 302 Storage-Tank
51{ Dy 0 2 8 K 802 .Storage-Tank
521 D o 2 9 K 802 Storage-Tank
53 b | 0 3410 K 502 Storage-Tank -
54{ D i 0} 343 | K 802 Storage-Tank
55, D | 0 | 3| 4 K S02 "Storage-Tank
56, D 0 3 5 K s02 Storage-Tank
57, D] 0! 3186 K - 802 Storage-Tank
sgi D | 0 | 3 | 8 K sS02 Storage-Tank
oo~59 D | 01319 K s02 ‘Storage-Tank
g0 Dj O i 4]0 K S02 Storage-Tank
1] Dy 0 | 4 1 K so02 - Storage-Tank
62y D 0 4 3 K So2 Storage-Tank
63| W T ] 1 K s02 Storage-Tank
841 W T 0 2. K 502 Storage-Tank
85| W P o 1 K $02 Storage-Tank
66| W | P 0 2 K 502 Storage-Tank
67 F 0 0 1 K 802 Storage-Tank
68| F 0 o 2 K s02 Storage-Tank
69 F 0 0 3 K s02 Storage-Tank
701 F | 0 | O | 4 K S02 Storage-Tank
71, F {0 [ Q15 K 502 Storage-Tank
72l F | 013 |9 K 802 ' Storage-Tank
73 ' 502 Storage-Tank
74 862 Storage-Tank
75 s62 Storage-Tank
76 862 . Siorage-Tank




Class 1 Modification ' : : - _ 242-A Evaporator
Quarter Ending 12/31/2003 . _ ' Rev. 8A 12/2003, Page 6.0 12

IV. DESCRIPTION OF DANGEROUS WASTE (continned)

E. Use this space to list additional process codes from Section P(1) on page 3.

The 242-A Evaporator is used to treat and store mixed waste from the DST System Two waste streams ieave the
242-A Evaporator following the treaiment process; a concentrated slurry waste stream that is routed to the D8T System and a
process condensate waste stream that is routed to the Liguid Effluent Retention Facifity.

The waste fed to the 242-A Evaporator is regulated as a mixed waste with the same waste constituents as the waste in the DST
System. The concentrated slurry is a characteristic waste (D001, D002, and D003), toxic waste (D004 through D011, D018,
D019, D022, D028 through D030, DO33 through D036, D038 through D041, and D043), ronspecific source waste (F001
through FO05 and F038), and state-only characteristic waste (WT01, WT02, WPG1, WP02. Multi-source ieachate {FD39}is
included as & waste derived from nonspecific source waste FoO1 through F0O5.

The process condensate is regu!ated as a mixed waste due fo the toxicity of ammonia (WT02) and because it is derived from
the waste with a nonspecific source wastes FO01 through FO05. Mulh-source leachate (FO39) is included as a waste derived
from nonspeclf ¢ source waste FOO1 through Foos.

The list of dangerous waste constituents under _Section IV.A includes constituents that have not been detected in the waste;
however, knowledge-of the processes providing the waste to the 242-A Evaporator indicates the strong possibility that these
.constituents are present in the waste or'there Is.a potenﬂal for treating these constituents in the future. The annual waste
quantity fisted under Section IV.B was calculated using an operating schedule of 365 days per year and & specific grawty of 2.0
for the waste. This calculation was done to provide a maximum estimate of annual waste quantity.

V. FACILIITY DRAWING Refer to attached drawing(s).

All existing facilities must include in the space provided on page 5 a scale dramg of the facility (see instructions for more detail).

VI. PHOTOGRAPHS Refer to attached photograph(s),

All existing facilities must include photographs {acrial or ground-level) that clearly delinesate all existing structures; existing storage, treatment
and disposal areas; and sites of fufure storage, treatment or disposal areas (see instructions for more detail).

Vii, FACILITY GEOGRAPHIC LOCATION - _ This information is provided on the attached drawings and photos.

S

LATITUDE (degrees, minutes, & seconds) LONGITUDE (degrees, minutes, & seconds) §

VI, FACILITY. OWNER

El A, Hthe facility owner is also the facility operator as listed in Section VII on Form 1, “General Information,” place an “X” in the box fo the
left and skip to Section IX below.
B. - I'the facility owner is not the facﬂ:ty operator as listed in Section VI on Form 1 complete the following items:

1. Name of Facility’s Legal Owner ' ' 2. Phone Number (area code & no.)

3, Street or PO, Box : 4, Cityor Town 5. St 6. Zip Code

IX. OWNER-CERTIFICATION

J cerifrvnder penatey of law that have personatly examined and am Jamitiar with tie information submitted In this and alf esiached docsments, end dm bami
2B fm}'&n}" of Biose Individudls immediately respantibie for obinining the Information, Fbelieve that the submitted Information I true, aceurate, and cowmplete.
1 eriaware tit there are slpnificont p;rm.’n 7 ,!br Submitning foise Womwim including the possibility pf fine and imprisonment.

Name{print oriype} S:gnnmte Date S|

Keith A, Klein, Manager - : t’ A{q%“ g E 7 j

U. 5. Depanment.of Encrgy :

IName (print or ype) D::te’ Signed

Ray J. Schepens, bianager _ E f.; O / . ﬁ. -

{. 8. Depariment of Ensrgy S’/} } / 0 ;

¥. OPERATOR CERTIFICATION /--'7‘ ,f &

4 centifyunder penaity of law tha: Fhave personally exsTrmmt i am famifice with the Dforeation :ubmfm'd in thic ongd ol attached documents, and that based

on my inguiry of those individusts Immediately responsible for ebiaining the information, § believe that the subminted informarion i eniz, accurale, snd compleie.
dam aware thet here are stonificant penaliles for submitting fulse information, Ineluding the porsibility of fine ond lmprtwwnmr

Seegltachment

"

ECY 030-3] Form 3 (Rev. 7/97)

e gat

JName (Priut Or Type) N Signatupe _ - Date Sign:d - J\_#/‘ _
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Quarter Ending 12/31/2003 Rev. 8A 12/2003, Page 7 of 12

X. OPERATOR CERTIFICATION

1 certify under penalty of law that 1 have personally examined and am familiar with the information
submitied in this and all attached documents, and that based on my inquiry of those individuals
immediately responsible for obiaining the Information, I believe that the submitted information is true,
accurate, and complete. 1am aware that there are significant penalries for submitting false information,
including the possibility of fine and imprisonment.

Ownef/Operator =~ Date
Keith A. Klein, Manager

U.S. Department of Energy

Richland Operations Office

(,2,% /V/;W_ 75/

Date

y J. Shepens, Manager
U.S. Department of Energy

Office of River Protection :
@M@ % s 1) /20/03
Co-Operator - Date

Edward S. Aromi Jr.
President and General Manager
CH2M HILL Hanford Group, Inc.

ECY 030-31 Form 3 (Rev. 7/97)
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242-A Evaporator

Pump and
Aqueous Makeup
Room

Stainless Steel
Evaporator Vessel

Condenser
Room G“‘QA 204m
0.71-m
Recirculation Line
D s aors o cahas: Evaporator Room

ECY 030-31 Form 3 (Rev. 7/97)

359211048.1a
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Tank C-100

42 in. Vapor Line

Primary Condenser
E-C-1

|<<—— Platform 50 #-6 in.
Intercondenser

E-C-2

Aftercondenser
E-C-3

|<<—— Platform 40 ft-6 in.

12 in. Raw
Water Line ———

<<—— Platform 30 ft-6 in.

12 in. Used Raw
—— Water Line

Used Raw Water
Monitoring System

Elevation 10 ft-6 in.

Steam Condensate

Flow Measurement Condensate
Tank -C-103 Collection
Tank-C-100

Grade 0 ft-0 in.

Pump

P-G-100 <c—— Elevation -10 ft-6in

030725_TSD_242A_E

porator_Site_Plan_Wooley/S Data/39103003 61 FH_r.tif 114103

ECY 030-31 Form 3 (Rev. 7/97)
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Tank C-A-1

42-in. Vapor
Line to i
Condenser
E-C-1
g Airlock
b ¥
o E Platform 40 ft-6 in.
Steam
Line
. b
_/  Operating Level
Evaporator Vessel Ptatform 30 ft-6 in.
Tank C-A-1
Reboiler E-A-1 # Ladder
T i i ,g"
Return
. Airlock
| 28B-in. Recirculation | 4
Grade 0 f1-0 in.
E " \\& > .~ e
To Pump Room 7 Drain Line to
. Double-Shell
I/~—): Tank System

Elevation -10 f1-0 in.

39103003.60 FH

ECY 030-31 Form 3 (Rev. 7/97)
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August 2004 : . 242-A Evaporator

20  UNIT DESCRIPTION
The 242-A Evaporator unit description and general provisions were provided in the Part B permit

application, Chapter 2.0 (DOE/RL-90-42, Rev 0). Washington Administrative Code (WAC) 173-303 was
used to prepare the Part B permit application and does not require this information to be included in the

‘unit-specific operating Permit. The exception to this is the topographic map (refer to Section 2.1).

DOE/RL-90-42, Chapter 2.0 was used for the sole purpose of permitting the 242-A Evaporator and as
such has not been updated since the time of permit issuance. A brief unit description is provided in
Attachment 35, Chapter 1.0 and further detail is provided in Attachment 35, Chapter 4.0, Process
Description of this Permit. Seismic consideration information is provided in Attachment 33,

Chapter 2.0, §2.3 (DOE/RL-91-28, General Information Portion). Traffic information is prov1ded in
Attachment 33, Chapter 2.0, §2.4 (DOE/RL-91-28, General Information Portion).

2.1 TOPOGRAPHIC MAP
Topographic map Drawing H-13-000039, Rev 2, 200 Area Liquid Waste Processing Facilities,

242-A Evaporator, Liquid Effluent Retention Facility, Effluent Treatment Famhty, Sheet 1 of 2, and
Sheet 2 of 2.

Attachment 35.2.1
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Quarter Ending 12/31/2003
GLOSSARY

ASTM American Society for Testing and Materials
AWWA American Water Works Association
CFR Code of Federal Regulations
Cr total carbon -
DOE U. S. Department of Energy
DQO data quality objective -
DQO/DEFT data quality objective/decision error feasibility trials
DSC differential scanning calorimeter
DST Double-Shell Tanks
Ecology Washington State Department of Ecology
EPA U.S. Environmental Protection Agency
ETF 200 Area Efftuent Treatment Facility
GC gas chromotography
HDPE high-density polyethylene
IC total inorganic carbon
IR infared
LDR land disposal restriction
LERF Liquid Effluent Retention Facility
MS mass spectrometry

N/A | not applicable
QA - quality assurance

QC quality control
RCRA Resource Conservation and Recovery Act of 1976
RPD relative percent difference
TCLP | toxicity 'characte_ristic leaching procedure
TOC total organic carbon
TSD treatment, storage, and/or disposal

VOA volatile organic analysis

" WAC ‘Washington Administrative Code
- WAP

waste analysis plan

Attachment 35.3.1ii
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“WA7890008967, Attachment 35
242-A Bvaporator

1 METRIC CONVERSION CHART | T
Into metric units Out of metric units
If you know Muitiply by To get If you know | Multiply by To get
' Length Length
inches 25.40 millimeters ‘millimeters 0.0393 inches
inches 2.54 centimeters centimeters 0.393 inches
feet 0.3048 meters. meters 3.2808 feet
yards 0.914 meters ‘meters 1.09 yards
miles 1.609 - kilometers T kilometers = 0.62 miles
Area ' ' Area -
square inches | 6.4516 square square 0.153 square inches
. . centimeters centimeters '
|| square feet 0.092 square meters || square meters 10.7639 square feet
square vards 0,836 square meters square meters 1.20 square yards
square miles 2.59 square square 0.39 square miles
kilometers kilometers '
acres 0.404 hectares hectares 2.471 acres
Mass {weight) : Mass (weight)
ounces 28.35 grams grams 0.0352 ounces o
pounds 0.453 kilograms kilograms 2.2046 pounds
short ton 0.907 metric ton metric fon 1.10 short ton . o
Volume s Volume
fluid ounces 29.57 milliliters milliliters 0.03 fluid ounces
quarts 1 095 liters liters 1.057 quarts
gallons 1 3.79 liters liters 0.26 ‘gallons
cubic feet 0.03 cubic meters || cubic meters 35.3147 cubjc feet
cubic vards 0.76456 cubic meters cubic meters 1.308 cubic yards
Temperature . Temperature -
Fahrenheit subtract 32 Celsius Celsius muitiply by - | Fahrenheit
then 9/5ths, then
multiply by add 32
5/9ths
Force Force :
pounds per 6.895 kilopascals | kilopascals | 1.4504x pounds per -
square inch ' | 107 square inch
2 Source: Engineering Unit Conversions, M. R. Lindeburg, P.E., Second Ed., 1990, Professional
3 Publications, Inc., Belmont, California. ' '
4
)
pa
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3.0 WASTE ANALYSIS PLAN

31 INTRODUCTION

This waste analysis plan (WAP) addresses analysis necessary to manage the waste at the

242-A Bvaporator according to Resource Conservation and Recovery Act (RCRA) requirements included
in the Hanford Facility Resource Conservation and Recovery Act Permit for the Treatment, Storage, and
Disposal of Dangerous Waste (Ecology and EPA 1994), Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement, Ecology et., al. 2003, Washington Administrative Code (W AC),
Chapter 173-303, and Part 264 of the Code of Federal Regulations.

Modifications of the WAP require modifications of the permit. Permit modifications are discussed in
Section L.C of the Hanford Facility RCRA Permit and WAC 173-303-830.

3.2 PURPOSE

The purpose of the WAP is to ensure waste at the 242-A Evaporator is managed properly in accordance
with WAC 173-303-300. To ensure the waste analysis is comprehensive, a data quality objectives {DQO)
analysis was performed on all streams at the 242-A Evaporator. Sampling and analysis identified in the
DQO analysis related to meeting RCRA requirements are included as an integral part of this WAP.

Regulatory and safety issues are addressed in the WAP by establishing boundary conditions for waste to
be received and treated at the 242-A Evaporator. The boundary conditions are set by establishing limits
for items such as reactivity, waste compatibility, and control of vessel vent organic emissions. Waste that
exceeds the boundary conditions would not be acceptable for processing without further actions, such as

blending Wlth other waste.

3.3 SCOPE

This WAP chscusses RCRA sampling and analysis of the waste in selected DST System tanks to
determine the acceptability of the waste for processing at the 242-A Evaporator. Samphng and analysis
of DST System waste for other reasons, such as preparation for tank-to-tank transfers, is included in the
waste analysis plan for the DST System.

RCRA sampling of the process condensate transferred to the Liquid Effluent Retention Facility (LERF)
can be performed at either the 242-A Evaporator or at LERF. A discussion of process condensate
sampling at the 242-A Evaporator is included in this WAP, while discussion of process condensate
sampling at LERF is included in the Hanford Facility RCRA Permit, Attachment 34, Liquid Effluent
Retention Facility and 200 Area Effluent Treatment Facility, Waste Analysis Plan.

Sampies of other 242-A Evaporator waste streams, such as steam condensate, cooling water, and
242-A-81 back flush water, are taken as required for process control but are excluded from this plan

because these sireams have been previously characterized and determined to be nondangerous waste
streams.

3.4 242-A EVAPORATOR PROCESS DESCRIPTION

The 242-A Evaporator, located in the 200 East Area of the Hanford Site, separates the incoming waste
from the DST System into two aqueous streams as described in the following paragraph. Also associated
with the 242-A Evaporator are utility waste streams such as cooling water and steam condensate, which

are not dangerous waste. Description of the waste processed by the 242-A Evaporator is described in
Section 3.4. '

Attachment 35.3.1
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The 242-A Evaporator process uses a conventional forced-circulation, vacuum evaporation system to
concentrate mixed waste solutions from the DST System tanks. The incoming stream is separated by
evaporation into two liquid streams; a concentrated slurry stream and a process condensate stream. The
slurry contains the majority of the radionuclides and inorganic constituents. After the shurry is -
concentrated to the desired amount, the shurry stream is pumped back to the DST System and stored for
further treatment. Vapor from the evaporatzon process is condensed, producing process condensate,
which is primarily water with trace amounts of organic material and a greaily reduced concentration of
radionuclides. The process condensate is transferred to LERF for storage and treatment. Vacuum for the
evaporator vessel is provided by two steam jet gjectors, producing a gaseous vessel vent exhaust. The
242-A Evaporator vessel vent stream is filtered and discharged through an exhaust stack. Figure 3.1
shows a simplified schematic of the 242-A Evaporator process. A more detailed description of the
242-A Evaporator process is provided in Attachment 35, Chapter 4.0. :

3.5 WASTE IDENTIFICATION

All of the waste accepted by the 242 A Evaporator comes from DST System_ The waste in the DST
System tanks is received from onsite generators, which characterize the waste before transfer to the DST
System. Waste characterization is based on analytical data and/or process knowledge. Based on this
information, the waste in certain DST System tanks are selected as 'candidates' for processing in the
242-A Evaporator. The contents of these candidate feed tanks are subjected to closer scrutiny and
evaluated against 242-A Evaporator waste acceptance criteria before the final tank selection is made. To
meet waste acceptance criteria, the contents of several tanks could be blended together in the feed tank

' (241~AW-1 0 pmor to processmg

3.5. 1 General Constituent Descnptmn

The only waste stream processed at the 242-A Evaporator is the DST System waste stream, which
consists of mixed waste received from various Hanford Site activities. The mixed waste is a radioactive
aqueons solution containing dissolved inorganic salts such as sodium, potassium, aluminum, hydroxides,
nitrates, and nitrites. The mixed waste in some tanks has detectable levels of heavy metals such as lead,
chromium, and cadmium. The radionuclide content includes fission products such as the Sr-90 and
Cs-137, and actinide series elements such as uranium and plutonium. Small quantities of ammonia and
organics, such as acetone, butanol, and tri-butyl phosphate, could also be present. Waste received in the
DST System has been chemically adjusted to ensure the waste is compatible with materials used for

 construction of the waste tanks and the 242-A Evaporator. The consistency of the waste in the DST

System ranges from liquid supernate to thick studge. Waste fed to the 242-A Evaporator is supernate
taken from the DST System; the sladge is not processed through the 242-A Evaporatof.

The shurry is an aqueous_soiutmn containing the same components as the feed stream with increased
concentrations. Most of the volatile constituents are evaporated and transferred to the process condensate.
The process condensate is a dilute aqueous solution with ammonia, volatile orgamcs and trace quantities
of radionuclides and i m0rgamc constituents.

Atiachment 35.3.2
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Figure 3.1. 242-A Evaporator Simplified Schematic
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3.52 Classification of Waste'

The waste processed at the 242-A Evaporator is classified as a mixed waste because it contains
radioactive components and is a dangerous waste. The concentrated slurry produced by the evaporation
process is also a mixed waste because it contains the same mixed waste constituents as the waste feed.
The process condensate is classified as a mixed waste because it contains radioactive components and is 2
listed waste. The process eondensate is a lisied waste because it is derived from a listed waste.

Analysis of utility streams which do not contact mixed waste solutions, such as coolmg water and steam
condensate, are conducted per the requirements of the 200 Area Treated Effluent Disposal Facility, which
receives these streams. These analyses are not discussed in this plan because these streams are not

~ dangerous waste under WAC 173~303

3.53 Dangerous Waste Numbers

Waste transferred to the 242-A Evaporator could be assigned any of the dangerous waste numbers found
in Attachment 35, Chapter 1.0, Part A, Form 3. These numbers are identical to the ones in the Part A,
Form 3 for the DST System. Because of blending that occurs within the DST System, waste transferred
to the 242-A Evaporator usually does not display all the charaetensﬁcs found in the Part A, Form 3s, for
these TSD units. . ‘

Process knowledge and historical data indicate that the slurry stream returning to the DST System
contains the same dangerous waste constituents as the waste. feed, so the same dangerous waste numbers
are applicable to the feed and slurry.

Table 3.1 lists the dangerous waste numbers assigned to the process condensate. The process condensate
is designated with the dangerous waste numbers F001 to FOO5 because the process condensate i§ denved
from treatment of DST System waste assigned these numbers.

Table 3.1. Waste Desig'nationlfor Process Condensate.

Waste number . Characteristic/Source Basis for designation

FO01 _ Spent halogenated solvents ' Derived from FO01 waste

F002 Spent halogenated solvents Derived from F002 waste

F003 - Spent nonhalogenated solvents ' Derived from F003 waste

FOO4 ‘Spent nonhalogenated solvents Derived from F004 waste

F005 Spent nonhalogenated solvents Derived from FOO5 waste

F039 Multi-source leachate from waste Future receipt of waste with the F039
disposal operations ' number, derived from F001 through
: ' FO05.

3.6 WASTE ACCEPTANCE PROCESS

This section describes the actions performed before every campaign to determine if the waste in the DST -
System tanks is acceptable for treatment at the 242-A Evaporator. This section also describes the actions
for sampling the process condensate stream at the 242-A Evaporator, if necessary, to determine if the
process condensate is acceptable for treatment at the 200 Area Effluent Treatment Facility (ETF).

3.6.1 Candidate Feed Waste Accepiance Process

Candidate feed tank sampling performed for this WAP is done in the DST System before transfer of the
waste to the 242-A Evaporator. Certain DST System tanks are seiected as ‘candidates' for waste to be

Attachment 35.3.4
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processed in the 242-A Evaporator. This section describes the method for determining if the waste in a
caud1date feed tank is accepiable for processing.

3.6.1.1 Selecting Candidate Feed Tanks

For each 242-A Evaporator campaign, DST System tanks are selected as candidate feed tanks based on
process knowledge of chemical properties with respect to waste acceptance criteria (Section 3.6). Aftera
candidate tank is selected, the waste in the tank is sampled and analyzed and the data evaluated to confirm
waste acceptability, Every candidate feed tank is sampled and analyzed to confirm waste acceptability.

3.6.1.2 Determining the Number of Candidate Feed Tank Sampies

Once a candidate feed tank is selected, the number of tank samples to be taken is determined by statistical
analysis using existing tank data or data from similar waste in other tanks. Figure 3.2 illustrates the
decision logic used to determine the number of samples to be taken. Preliminary concentrations of
critical analytes are compared to the waste acceptability limits to statistically determine the number of
saraples necessary to verify the composition of the waste. The statistical analysis accounts for how close
the concentrations of critical analytes are to the limits and the desired confidence level. The closer the
concentrations are to the limits, or the greater the desired confidence level, the more samples must be
taken. For regulatory compliance, acefone is used as the critical analyte because it is often present at
elevated levels. A 95% confidence level is specified for acetone. Critical analytes for process control are
also assessed. Acetone analysis is usvally not available from preliminary data, so process control analytes
(such as nitrate and hydromde) are often used. The statistical analysis includes the generation of power

. curve calculations using Data Quality Objectzves Decision Error Feasibility Trials (EPA 2001 or current

revision) sofiware developed by the EPA. This software requires input of minimum and maximum
expected values, action levels, mean sample resuits, standard deviations of sample results, and upper and
lower confidence levels. The software outputs the minimum number of samples required. In general,
three samples are taken as a minimum because taking two sampies would require resampling if one

: sample should be lost or contaminated in the Iaboratory A maximum of five samples generally is applied

to minimize exposure to sampling personnel.

' 3.6.1.3 Assessing Candidate Feed Tank Analysis

When results of the sample analysis are available (and before the waste is processed), a second statistical
analysis, similar to the first, is performed with the new analyte data to verify a sufﬁczent pumber of
samples were taken (Figure 3.3).

Candidate feed tank sampling and analysis, in conjunction with acceptance criteria in Section 3.6, are

used to assess whether established limits would be exceeded. Based on the results, three possﬂole options
are implemented: :

o The waste is acceptable for processing at the 242-A Evaporator without further actions.

+  The waste is unacceptabie for pmcessmg as a single batch, but is acceptable if blended with other
waste to be processed.

» . The waste is unacceptable for processing.

If the waste is suitable for evaporation, it will be transferred to the feed tank (241-AW-102) for
processing.

Attachment 35.3.5
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3.6.2 Process Condensate Waste Sampling Process

RCRA sampling of process condensate is compieted per the LERF/ETF WAP (HNF -SD-ENV-WAP—'OOS)
before treatment at the ETF. Depending on programmatic needs, this sampling can be performed at th
242-A Evaporator during a campaign or at LERF after the campaign is completed.- :

Before the start of a 242-A Eiraporator campﬁign,‘ the decision whether process condensate sampling wili -

be performed at the 242-A Evaporator or at LERF is documented in the operating record. Planning for

~ process condensate sampling at the 242-A Evaporator (i.e., number of samples, when samples are taken,

ete.) is completed before starting the campaign.
3.6.2.1 Determining the Number of Process Condensate Satﬁples

The purpose of sampling the process condensate stream at the 242-A Evaporator is to confirm that the
stream is acceptable for treatment at the ETF. Before starting a 242-A Evaporator campaign where
sampling will be performed at the 242-A Evaporator instead of LERF, characterization of the process
condensate will be developed based on process knowledge. Process knowledge includes previous
documented process condensate analysis, estimated concentrations based on documented candidate feed
tank analysis, etc. RCRA sampling of the process condensate stream at the 242-A Evaporator is
performed during the campaign to confirm the characterization is correct. Sampling frequency is
determined using the following equation: o

Numbér-of process condéns'aie'—'_— N + 1 samples required (per campaign}. Wh_ére N is the number’ |
of candidate feed tanks to be processed during the campaign.

For example, a campaign processing waste from only one candidate feed tank would require two samples,
while a campaign processing waste from three candidate feed tanks would require four samples. Sampling
is spread approximately evenly through the campaign, allowing for operational events such as unexpected
shutdowns and planned maintenance outages. This sample frequency represents a confirmation rate of ‘
about one sample every 5 to 8 days of processing. This is reasonable based on the extensive database of
previous process condensate analysis. A minimum of two samples is taken to allow averaging of results.

3.6.2.2 Assessing Process Condensate Analysis

The process condensate sample results are assessed against the requirement in the LERF/ETF WAP
(HNF-SD-ENV-WAP-008). The discussion of the waste management decision process for process
condensate sampling, inciuding the reevaluation process, is also included in the LERF/ETF WAP.

37 242-A EVAPORATOR ACCEPTANCE CRITERIA

Acceptance criteria for the 242-A Evaporator have been established from regulatory requirements,
operating experience, previous sample analyses, and engineering calculations, Processing criteria are
maximum and/or minimum values of a waste analyte that, if exceeded, alert the operator that management
of the waste requires further attention. The rationale for selecting a given analyte for inclusion in this

WAP, as required by WAC 173-303-300, is indicated in this section.

Additiona! analyses (such as specific gravity and radionuclide analysis} of the feed tanks, process
condensate, and other streams are performed to ensure that the facility is operating within established
parameters. This process control sampling and analysis is outside the scope of this plan because it is not -
used to assess compatibility of the waste with other waste and with the 242-A Evaporator tank systems.
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Figure 3.2. Strategy for Determining the Number of Candidate Feed Tank Samples.
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3.71 Candidate Feed Tank Waste Acceptance Criferia

The following sections discuss waste acceptance criteria for candidate feed tanks to be proccssed in the
242-A Evaporator: : :

3.7.1.1 Exothermic Reactions

WAC 173-303-395 requires waste handling be conducted to prevent an uncontrolted reaction that could
damage the tank system structural integrity or threaten human health or the environment. To evaluate the
possibility of an uncontrolled reaction at the elevated temperatures in the evaporator vessel, a differential -
scanning calorimeter (DSC) test is performed on sample of all candidate waste fo be processed. DSC
measures the amount of heat absorbed or released by a sample as the temperature is increased. Waste
exhibiting exotherms below 168°C, or with an absolute value of the exotherm-to-endotherm ratio greater -
than one, will not be processed in the 242-A Evaporator without further technical evaluation. -

3.7.1.2 Compatibility

WAC 173-303-395 requires waste handling be conducted to prevent an uncontrolled reaction that could

damage the tank system structural integrity or threaten human health or the environment. To verify there
will be no adverse affects because of mixing the contents of different waste tanks in the feed tank and
evaporator vessel, a compatibility evaluation is performed on waste in the candidate feed tanks. As -
saraples from each of the planned waste sources are mixed, observations are made to note any changes in
color, temperature, clarity, or any other visually determinabie characteristic. This would indicate an
unexpected chemical reaction that might have an impact on 242-A Evaporator operations. I such visible
changes are ebserved when mixing samples, the waste would not be processed. in the 242-A Evaporator
without further technical evaluation.

3.7.1.3 Orgéni'c Constituents

The 242-A Evaporator performs distillation of waste cantalmng organic concentrations greater than :
10 parts per million by weight; therefore, organic air emissions are subject to WAC 173-303-690 (which
incorporates 40 CFR 264, Subpart AA, by reference). Organic emissions from TSD units on the Hanford
Site subject to 40 CFR 264, Subpart AA are controlled to ensure emissions to do not exceed -

1.4 kilograms per hour and 2,800 kilograms per year. To ensure these requirements are met, the levels of
volatile organics in the 242-A Evaporator feed must be limited to prevent excessive organic emissions
during processing. Engineering calculations were used to determine the feed limits given in Table 3.2.
The limits include a modifier "(R-1)/R", which adjusts the limits based on the campaign's planned boiloff

rate. R is the ratio of feed flow raie to slurry flow rate. Typically, R is equal to 2, makmg (R-1)/R equai -
10 0.5,

In addition, analysis of the individual components in Table 3.2, total carbon (Cr) and total inorganic
carbon (ICr) analysis are performed as a screening tool fo account for other organic species that might be
present in the waste. The value of Cr minus ICr represents the total organic concentration in the waste. 1f
the Gy minus ICy limit is exceeded, additional volatile organic species might be present and a more
detailed evaluation will be conducted 1o determine organic emissions out of the vessel vent. The limit for
evaluation is 174.4 nnlhgrams per liter, based on the conservative assumption that all organic species

present in the waste are as volatile as acetone. Acetone was chosen because of its relatively high
volatility and low percentage of carbon.

The level of volatile organics in the feed must also be limited to ensure organic constituents that transfer
to the process condensaie are compatible with the LERF liner. The high density polyethylene (HDPE)
Liner used at the LERF is exposed to process condensate that could contain trace guantities of chemicals
that could cause degradation of the liner material. Based on the liner manufacturer's compatibility data,
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the concentration limits in Table 3.3 are imposed on those classes of constituents that could :potentially
degrade the liner. To ensure that these limits are not exceeded in the process condensate, the

. concentration limits are applied to the candidate feed tanks as well, with the modifier "(R-1/R". A

Cy minus ICt analysis, similar to the one described previously, is also applied to the LERF liner limits.
The strictest limit for organic species in Table 3.3 is 2,000 milligrams per liter, Assuming the organic is
aeetone (with its low percentage of carbony); this converts to a carbon vatue of 1 240 nulhgrams per lifer.

The calculations in Tables 3.2 and 3.3 require use of the 'sum of the fractions' techmque. A calculation is

performed where the analysis of each constituent is divided by its associated limit to pmduce a fraction of -

the limit. If the sum of these fractions is less than 1, the waste meets the requirements in the tables. -

3.7. 2 Process Condensate Acceptance Criteria

The waste acceptance criteria for process condensate samphng, including treatability, LERF liner :

compatibility, compatibility with other waste, etc., is given in the LERF/ETF WAP
(HNF-SD-ENV-WAP-008).

‘Table 3.2. Candidate Feed Tank Limits for Vessel Vent Organic Discharge’.

~ Peed constxtuent ' : - : ' Limit
o (rmlhgrams per liter) b, ¢

Acetone ' . 1744 (JR-1VR)
i-Butanol o ' ' 452 ([R-1¥R)
2-Butoxvethanol - ' ) 190.4 {([R-1}Y/R)
2-Butanone _ _ o U16(R-1IR)
Tri-butyl phosphate ' B 2.03E+4 ([R-1}R)
Total carbon and Total inorganic carbon : (CT-ICT) < 174.4 ([R-1J/R)
' : (as acetone)

® Limits are based on a maximum continuous operating time equivalent to 6 months per year. If tota
operatmg time is expected to exceed 6 months per year, the limits must be re-evaluated.

Z (000 Cencn

LMTn

® The limits are appiied using the sum of the fractions technique: where i is the number of organic
constituents detected in analysm of the Waste feed tank T otal carbon and total inorganic carbon analy51s
are not part of the summation.

¢ R is the ratio of feed flow rate fo slurry flow rate (typ1cally R=2).
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Table 3.3. Candidate Feed Tank Limits for LERF Liner Compatibility ©

Chemical family/parameter” Current target ' Limit
~ compounds  (milligrams per liter)™
AlcohoVelveol : 1-Butanol 500,000 ({R-11/R)
Alkanone ° | Sum of acetone, - 200,000 ([R-17R) .
o 2-butanone o
Alkenone ° None targeted 2,000 ([R-1VR)
Aromatic/cyclic hydrocarbon ' ‘None targeted 2,000-([R-11/R)
_Halogenated hydrocarbon ' - None targeted 2,000 ([R-1¥/R)
Aliphatic hydrocarbon : None targeted 500,000 (JR-1VR)
Ether ' ‘ 2-Butoxyethanol 2,000 (IR-1}/R)
Other hvdrocarbons = - : Tri-butyl phosphate 2,000 ([R-11/R)
Oxidizers None targeted - 1,000 ([R-1VR)
Acids, bases, and salts , Ammonia 100,000 ((R-11/R)
Total carbon and total inorganic carbon Not applicable (C-ICT) < 1,240 ({R—l}/R)
' : (as acetone)

a If a chemical fits in more than one chemical family, the more restrictive limit applies.

b The limits are applied using the sum of the fractions technique: where i is the number of constitients

detected in analysis of the waste feed tank. Totai carbon and total inorganic carbon analysis are not part
of the summation, .

Z (Lones Concn <l

w1 LIMI T n

¢ R is the ratio of feed flow rate to slurry flow rate (typically R = 2).
d Ketone containing only saturated alkyl group(s)-

e Ketone containing unsaturated alkyl group(s)

f This table is used to ensure process condensate generated from candidate feed tank treatment is within
LERF liner compatlbﬂlty limits

Attachment 353,11
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3.8 SAMPLE COLLECTION AND AN ALYSIS

This section discusses sampling and analy51s including sampling procedures, sample collection pomts

sample quality assurance/quality control (QA/QC) and selection of analytes.

3.8.1 Sample Collection

This section describes collecﬂon of candidate feed tank and process condensate samples for RCRA
analyms Candidate feed tank waste is sampled and analyzed before the start of each 242-A Evaporator
campaign. Process condensate samples are taken at the 242-A Evaporator only if the decision is made -
before the start of the campaign that samplmg will be done at the 242-A Evaporator instead of LERF.

3.8.1.1 Candldate Feed Tank Sample Collection |

Candidate feed tank samples are . obtained by usmg a grab samphng method (e.g. "bottle on a string
method") specified in ASTM E300, Standard Practices for Sampling Industrial Chemicals (ASTM 1986).
The number of lateral sampling locations in candidate feed tanks is limited by the availability of tank

risers providing access into the tank. Generally, only a few risers in each tank are actually available for

sampling because the risers are dedicated to insfrumentation or other uses. Samphng within a vertical
column is generally limited onty by the depth of waste in the tank. The criteria in Table 3.4 are used
when determining the specific samphng locations.

Riser selection is made by numbering the available risers that are at least 4 6 meters from each other and
using a random number generator to select which risers will be used. Sample depths are determined by
dividing the tank level into i-foot increments and using a random number generator to. deten:mne a depth,
which meets the ctiteria given in Table 3.4.

3.8.1.2 Candldate Feed Tank Sampling Quality Assurance and Quality Control

For each candidate feed tank sample, a sample solution is drawn from the sample riser using one or more

" sample bottles. All sample bottles are precleaned, amber-colored glass bottles sealed with Teflon™ caps

or septum caps and lined septums; however, the sample bottle for VOA must be sealed with septum cap
and lined septum.

For candidate feed tank sémpling'quality control, one field blank, consisting of one or more sample .

‘bottles, is taken during the sample event. Field blanks are inserted approximately 1-foot into any one of

the sample risers used during the sample event. One trip blank, also consisting of one or more sample
bottles, is taken during each sample event. Trip blanks are analyzed as independent samples for VOA.
Field and trip blanks use the same types of sample bottles as the actual samples and are filled with
reagent-grade water before shlpment to the field.

Preservatives are not used with candidate feed tank samples because of concerns with high radiation
exposure that would result from additional handling of sample solutions. It is not practical to refrigerate
the bulky, shislded sample pigs and shipping containers. Biological activity, generally the largest
problem in environmental samples, is unlikely in candidate feed tank samples because of the high salt
content, pH, and radioactivity.

“Teflon is a trademark of E.L DuPont de Nemours & Company
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The chain of custody is documented on a data sheet that includes a unique sample number, date and time
sample was taken, custody seal number, and signature of the sampler. When possession of the sample is
transferred to other persons, such as the shipper or laboratory, the signature of the relinquisher and
receiver are recorded, along with date and time of the transfer. The receiver at the Iaboratory also
documents on the data sheet that the sample seal number is correct and the seal is intact. The chain-of-
custody data sheets are includad in the operating record. :

3.8.1.3 Process Condensate Sample Coliectlon

Process ccndf:nsate samples, when performed at 242 A Evaporator mstead of LERF, are taken from the

process condensate transfer line in the condenser room of the 242-A Building. Grab sampling is
performed during the campaign on the transfer line downstream of the ion exchange column at the
SAMP-RC3-2 sampler or other sample port. Samples of process condensate are collected in 2 manner
consisient with SW-846 procedures (EPA 1986) as documented in samplmg procedures which are
ma[ntamed and implemented by unit personnel

3.8.1.4 Process Condensate Sampling Quality Assurance and Quality Control

For mformatwn on process condensate sample collection, including the number and types of sample

botties, sampling QA/QC etc., refer to the LERF/ETF WAP (HNF-SD-ENV-WAP-008).

3.8.2 Analyte Selectmn and Rationale

The DQO analysis for the 242-A Evaporator exammed the data needs for sampling the candidate feed
tanks and determined that the analyses in Table 3.5 should be corducted to satisfy WAC 173-303-300
requirements. Table 3.5 also contains the rationale for these parameters being selected. Section 3.6
provides additional detail on the rationale.

For information on process condensate sample analyte selectlon and rationale, refer to the LERF/ETF -
WAP (HNF-SD-ENV-WAP-008). : _

Table 3.4. Candidate Feed Tank Sample Point Selection.

Number of samples Location of sample points

Two samples One sample taken from the upper half of the waste from one riser and
the other sample taken from the lower half of the waste from another
riser. : :

Three samples Two Samples taken from one riser (one from the top half and the

' o | other from the bottom half of the waste) and one sample from another
Tiser : :

Four samples Two samples taken from each of two separate risers. One sample is -
to be taken from the top half of the waste and one from the bottom
half of the waste from each of the selected risers.

Five samples Same as for four samples except one sample from either the top or
bottom half of the tank will be taken from a third riser

Attachment 35.3.13
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Table 3.5. Analytes for Candidate Feed Tanks.

Parameter . " Test technique  Analyte Rationale
Exotherm Differential scanning | - Temperature and Verify the waste will not undergo
calorimeter energy '- an exothermic reaction
: B : {Section 3.6.1.2}).
Compatibility Mixing and Visual physical Verify the waste is chemically
test compatibility study changes compatible (Section 3.6.1.3).
Organic Gas chromatograph/ Acetone, Used in calculations to verify that
compounds mass spectrometer ‘I-Butanol, - | vessel vent emissions will not
' 1-Butoxyethanol, exceed regulatory limits and to
{-Butanone, prevent compatibility problems . .
Tri-buty! phosphate | with the LERF liner
: {Section 3.6.1.4).
Carbon coulometric Total carbon, Used in calculations to verify that
detector = Total inorganic vessel vent emissions will not
carbon “exceed regulatory limits and to
prevent compatibility problems
with the LERF liner
, ‘{Section 3.6.1.4).
Ammonia Ton selective Ammonia To prevent compatibility problems
electrode with the LERF liner
‘ (Sect:on 3. 6 1.45.1. 3)

3.9 ANALYTICAL METHODS AND QUALITY ASSURANCE AND QUALITY CONTROL
This section provides information on the analytical methods and QA/QC for candxdate feed tank samples,

including discussions concerning laboratory selection and analytical methods. For information on process

condensate analytical methods and QA/QC, refer to the LERF/ETF WAP (HNF- SD-ENV-WAP—OOS)
3.9.1 Laboratory Selection

Because of the samples, it is anticipated that candidate feed tank samiple analyses will be conducted at the

' . 222-§ Laboratory Complex. Other laboratories at the Hanford Facility could be used provided they are

equipped to handle such samples. Laboratory selection depends on availability, analytlcal needs, a.nd the
ability of the laboratory to meet permit and quality assurance requ:rements

3.9.2 Analytical Methods

The analytical methods that must bc followed for RCRA sampling of the candidate feed tanks are
included in Table 3.5. Performarice-based specifications rather than procedure-based specifications are
used for determining the appropriate analytical methods. This allows for necessary adjustments to the
methods for Hanford Facility-specific issues; related to high radioactivity of the sample matrix, while
ensuring acceptable data quality. Because of the high radicactivity, the analytical method will in some
cases deviate from those in national standards such as Test Methods For Evaluating Solid Waste, SW-846
(EPA 1986) and Standard Methods for the Examination of f Water and Waste Water (AWWA 1989).

393 Laboratory Quality Assurance and Quality Control

Candidate feed tank anaiyticdl and sampling methods conducted as part of this pian meet the data quahty
requirements contained in Table 3.7. Quality control check samples (i.e., calibration samples and/or
laboratory control samples) generally are performed once per sample event (¢.g., once for all samples
from one candidate feed tank). Matrix splke and duplicate analysis are performed once per sample event
for all methods except differential scanmng calorimetry (DSC). A duplicate analysis is performed for

control standard.
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The QA/QC program for sampling and analysis related to this unit must, at a mininmum, comply with the
applicable Hanford Site standard requirements and the regulatory requirements. All analytical data will
be defensible and will be traceable te specific, related quality control samples and cahbrations

Table 3.6. Analytical Methods 'for Candidate Feed Tank Stream Analytes.

Performance- -
_ ' based analytical
_ Category Analyte methods Basis for method Egquipment/Method
Qrganics Acetone Purge and trap SW-846 A diluted szmnple is purged with nitrogen or helium
2-Butanol and GC/MS Method 8260 and organic vapors are trapped in an adsorbent
2-Butanone {(VOA) column. The column is desorbed 2t 180°C into a
30-m long wide- or narrow-bore capillary columm.
The GC column is heatcd/desorbed into an MS for
analysis.
2-Butoxyethanol Solvent SW-846 A dihgted sample is adjusted topH<2(pH<6in
Tri-butyl exiraction Method 3520B some cases) using sulfuric acid solution. The sample
phosphate and GC/MS and 8270A is placed in 2 continuous liquid-liquid extractor using
T (semi-VOA) methylene chloride as the extractant. The extractant
: is placed in-an evaporator and volume is reduced.
: The extractant is injected into a (GC/MS for analysis.
Inorganic Ammoniz - lon selective AWWA { The sample is preserved by the addition of
' electrode Method 4500-NH3 | hydrochioric ackd solution to pH <2. For analysis, 2
o diluted sample is made alkaline by sodium
hydroxide solution. The ammonia is measured by an
ammonia gas sensing clectrode. A standard
ammonium chloride solution is added and measured
by the electrode in two stages. Based on the three
readings, an ammornia concentration is calculated.
Other Exotherm Differential N/A A sample is placed in the DSC unit and heated fo
: . scanning 500°C. The differential heat flow between the
calorimeter ‘sample and a reference pan is monitored by
thermocouples. A duplicate sample is rum an the
. cquipment.
" Mixing and Lab specific " N/A Solution from each sampie are mixed and visually
compatibility checked for gas evolution, heat generation,
study ! precipitation, dissolution of selids, color change,
. “clarity, and any.other observable characteristics.
Total carbon Combustion Combustion and A diluted sample is injected into a frnace heated to
with IC/TOC persulfate .800° C while purged with oxygen. The furnace
coulometric treatment: converts carbon to earbon dioxide, which is carried
detection AWWA by the oxvgen. The gas sample passes through
OR Method 5318 adsorbent columns to remove acid vapors, sulfur
Persulfate oxides and nitrogen oxides. The carbon dioxide is
oxidation with ' Counlometry: ahsorbed in an organic solution and measured witk 2
IC/TOC ASTM D4129 coulometric carbon analyzer,
coulometric (AWWA approval . | OR:
detection _pending) A diluted sample is acidified with sulfuric acid,

converting inorganic carbon to carbon dioxide. The
sample purged with oxygen, siripping the cartbon
dioxide. Then, persuifate is added to the sample to
oxidize the organic carbon. The sample is again
acidified with sulfuric acid and purged with oxygen.
The gas samples from both steps pass through an
adsorbent colunm o remove acid vapors, sulfur
oxides and nitrogen oxides. The carbon dioxide is
absorbed in: an organic solution and measured-with a -
coulomefric carbon analyzer.
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Performance- : : : : ' Pl
: based analytical ' _ L : L
Category Analyte ' metheds Basis for method ' Eqmpment/Method ' S’ _
: Total Inorganic Acidification Acidification: A dﬂ"uted sample is acidified with sulfuric
Carbon with IC1/TOC AWWA Method acid/sulfamic acid, converting inorganic carbon to
coulometric 53140, 1 carbon diexide. The sample purged with oxygen, |
detection ‘ ' “stripping the garbon dioxide. The gas sample passes
: Coulometry: through scrubbers to remove acid vapors, sulfur AN
ASTM D4129 oxides and nitrogen oxides. The carbon dioxide is
{AWWA approval | absorbed in an organic solution and measured witha. |
| pending) . coulometric carbon analyzer.,

GC/MS - gas '
chromatography/m.
48s spectrometry
VOA - volatile

: orgaitic analysis

. ICr - total
' inorganic carbon

TOC - total
organic carbon

Table 3.7. Quality Assurance Requirements for Candidate Feed Tank Stream Analytes.

_ : o Accuracy
Estimated Precision {recovery of
: gquantitation limit | (RPD between matrix
Category | Analyte | (matrix specific) duplicates), % spike'), % Action level
Organics | Acetone . 28 mg/L <25 40-110 >87mg/l’ .
1 1-Butanol _ 20mg/L <25 " 30-110 | > 226 mglLs 7
2-Butoxyethanol | 30 mg/L <25 30-110 > 952 mg/L’ N
2-Butanene 18 mg/L <25 40-110 > 58 mg/L?
{methy] ethyl
ketone).
Tri-butyl’ © 50mg/L <25 . 40-125 | > 1.015E6+4 mg/L*
phosphate
Inorganic | Ammonia 400 pg/mi <20 75-125 > 50,000 mg/L
1 Other | Exotherm’ .~ None o <20t . Not <168 °Cor -
' ‘ : ' _ applicable * absolute
‘ 1 vale of ratio of
|- exotherm to
: 1 . endotherm > 1
Mixing and Not applicable Not Applicable Not Visual: unusual
compatibility ‘ o Applicable changes in color,
study : o o temperature, clarity,
‘ : L ete.
Total carbon 25 ug/mlL <20 75-125 Cr-1C; > 87 mg/L
Total i morgamc 25 wgiml <20 - 75-125 Cr-ICr > 87 mg/L.
carbon |
Reserved.
In deriving the action Ievels, the ratio of feed flow rate to slurry flow rate (R) is assumed tobe 2.
For organic species limits, sum of the fractions rule apply (refer Tables 3.2 and 3.3). Total carbon and total
inorganic carbon are not included in the summation of organics.
Precision for this method is evaluated by the deviation between sample (unsplked) and sample replicate.
 Accuracy for DSC is evaluated by using the laboratory control standard. f/‘""a‘.
RPD  -relative percent difference Cr - total inorganic carbon  ICy - total inorganic carbon : S
mg/l. - milligram per liter ug/l - microgram per liter
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4.0 PROCESS INFORMATION

The 242-A Evaporator receives mixed waste from the DST System that contains inorganic and organic
constituents and radionuclides. A 242-A Evaporator simplified process flow diagram is given in

Figure 4.1. The 242-A Evaporator separates the mixed waste received from the DST Systern, generaung
the following waste streams:

+ A concentrated aqueous waste stream (slurry) containing the nonvolatile components, including most
of the radionuclides, inorganic constituents, and nonvolatile organics such as tri-butyl phosphate-

« A dilute aqueeus waste stream (process condensate) containing the volatile components, primerﬂy
water with low concentrations of radmnuehdes inorganic constituents, and volatile constituents such .
as ammonia and acetone.

The sharry is routed back to the DST System pending further treat-ment. The process condensate is
transferred to the LERF for storage until processed through the ETF.

The 242-A Evaporator process employs a conventional forced circulation, vacuum evaporation system to
concentrate the DST System waste solution. The major components of this system include the reboiler,
vapor-liquid separator, recirculation pump and pipe loop, slurry product pump, condenser, jet vacuum
system, and condensate collection tank . '

The vapor-liquid separator, C-A-1, also called the evaporator vessel, and the condensate collection tank,
C-100, meet the definition of a tank in WAC 173-303-040. Other process equipment associated with

these tank systems is considered ancillary equipment. Drawings that aid in understanding the systems are
provided in Section 4.3.

The 242-A Evaporator receives waste from a DST System tank, 241-AW-102 that serves as the
242-A Evaporator feed tank. The feed enters the recirculation line and biends with the main process
shurry stream, which is pumped to the reboiler.

In the reboiler, the mixture is heated to the specified operating temperature norrnally 38 to 77°C, using
21 to 69 kilopascals gange pressure steam. The low-pressure steam provides adequate heat input, and the
resulting low-temperature differential across the reboiler minimizes scale formation on the heat transfer
surfaces. The static pressure of the waste in the reboiler is sufficient to suppress the boiling point so the
waste does not boil in the reboiler tubes. Boiling occurs only near or at the liquid surface in the
vapor-liquid separator.

The heated shirry stream is discharged from the reboiler to the vapor-liquid separator (C-A-1) that
typically is maintained at an absolute pressure of 5.3 to 10.7 kilopascals. Under this reduced pressure, a
fraction of the water in the heated slurry flashes to steam and the steam is drawn through two, wire mesh
deentrainer pads into a 42-inch diameter vapor line that leads to the primary condenser leaving behind a
more concentrated slurry solution in the vapor-liquid separator.

After a brief residence time in the vapor-liquid separator, the slurry exits from the bottom through the
lower recirculation line and is recirculated by the recirculation pump (P-B-1). The pump discharges the
slurry back to the reboiler via the upper recirculation line, thus completing the recirculation loop.

The specific gravity of the waste liquid is monitored closely to ensure that the target density, established
before the beginning of the campaign, is not exceeded. A portion of the slurry is removed from the upper
recirculation line using the slurry pump (P-B-2) and transferred through an encased underground pipeline
(pipe-within-a-pipe) to a designated slurry receiver tank in the DST System:.

Vapors are drawn from the vapor-liquid separator through a 42-inch diameter vapor line and enter a series
of three condensers where the vapors are condensed using raw water. The condensed vapors, called
process condensate, are collected in tapk C-IOO Steam jets are used to create a vacuum on the
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VW U bW

30
31
32

33

34
35

36
37
38
39
40
41
42

Class. 1 Modification: - . _ ' . WA7890008967, Attachment 35

Quarter Ending 12/31/2003 o ' ~ 242-A Evaporator .
vapor-hqmd separator dramng the process vapors into and through the condensers.' Noncondensable T
vapors are drawn from the condensers through a series of particulate filiers and vented to the atmosphere. -~ ./

The air discharges are monitored conﬂnuously when the 242-A Evaporator is operating to verify that
standards for radionuclide and ammonia emissions standards are met. '

Process condensate contains the volatile constituents of the waste and trace quantities of i morgamc
materials and radionuclides. The process condensate is pumped from tank C-100 throuﬂh an encased
underground pipeline (p}pe-thhm-a—pxpe) to the LERF

Durmg a campaign, the evaporation process is cantinuous with typical feed flow rates of 260 to 450 Hters
per minute, process condensate flow rates of 130 to 230 liters per minute, and shurry flow rates of 110 to
230 hters'per minute. The evaporator process is shutdown when the desired endpoint concentration of the
slurry is met. Endpoints are established at the beginning of the campaign, based on allowable waste
volume reduction (WVR) and defined operating limits. If the evaporation rate cannot achieve the desired
endpoint, slurry in the DST System serving as the slurry receiver is transferred to the feed tank for one or
additional passes through the 242-A Evaporator. -At the end of each campaign, the 242-A Bvaporator
process equipment is shutdown, emptied, flushed with raw water, and placed in a safe standby mode.

Other discharges during 242-A Evaporator processing include condensate from the steam used to heat the
waste and cooling water used to condense the vapors. The 242-A Evaporator is designed to-prevent
contamination of these streams. The fluids on the uncontaminated side of the heat exchangers are
maintained at a higher pressure than the waste stream so that uncontaminated fiuid migrates toward the
contaminated waste if a leak were to occur. The steam condensate is discharged to the TEDF. The
coolmg water is monitored continuously for radiation and discharged to TEDF as long as the discharge
radiation limits are not exceeded. The steam condensate and cooling water streams were assessed in the
stream specific reports (WHC 19902 and WHC 1990b) and are not dangerous waste in accordancc with TN
WAC 173-303. NS

The 242-A Evaporator process is controiled by the MCS The MCS computer monitors all process
parameters and controls the parameters where required. Once the configuration parameters and other
process control inputs are set, the MCS functions independently of the operator, maintaining the process
parameters within specified ranges by sending output szgnals that opetate specific pleces of equ1pment
(e.g., control valves). ;

41 TANK SYSTEMS

This section discusses information associated with design requirements, integrity assessments, and any
additional requirements for tanks used to treat and store mixed waste in the 242-A Evaporator.

4.1.1 Design Requirements

The following design requirements were addressed in the 242-A Evaporator/Crystallizer Tank System

Integrity Assessment Report (IAR) {Attachment 35, Appendlx 4B):

. Minimum design wall thicknesses and measured wail thicknesses at various points throughout the
tank systems . _

« Design standards used in constructzon mciudmg references

«  Waste characteristics .

« Materials of construction and compatibility of matenals w1th the waste: Demg processed

» Corrosion protection _

+  Seismic design basis evaluation.

~ Attachment 35.4.2
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The conclusion of the integrity assessment report is that the 242-A Evaporator system is not leaking and
is fit for use. The inspections, tests, and analyses performed provide assurance that the tank system has
adequate design, sufficient structural strength, and sufficient compatibility with the waste to not collapse,
rupture, or fail during operation. The report also siates that a review of construction files indicates that
the building structure was designed and constructed to withstand a design-basis earthquake.

4.1.2 PC-SODO Transfer line

Aqueous waste from the 242-A Evaporator is transferred to the Liquid Effluent Retention Facﬂ:ty {LERF)
through the PC-5000 waste transfer line. The below grade transfer line, is a 3-inch carrier pipe within a
6-inch outer contamment pipeline, approximately 1,500 meters long. This permit includes the portion of
the PC-5000 line leaving the 242-A Evaporator facility to the fence line of LERF.

4.1.3  Vapor-Liquid Separaio_r {C-A-1) and Ancillary Equipment
The following sections describe the vapor-liquid separator (C-A-1) and ancillary equipment.

Waste Feed System. Feed to the 242-A Evaporator is supplied via a pump located in the .
241-AW-102 feed tank. . The feed pump transfers the waste to the 242-A Evaporator through a 3-inch
diameter carbon steel transfer pipeline encased in a 6-inch diameter carbon steel pipe to provide
secondary contamment The feed pipeline is equipped with a leak detect;on systermn.

Samples can be taken from the waste feed when needed. The feed sampler (SAMP- -1) is located ina
sample enclosure located in the load out and hot equipment storage room. :

Evaporator Process Loop. The 242-A Evaporator process loop equipment components are as follows

« Reboiler (E-A-1)

e Vapor-liquid separator (C-A-1)
»  Recirculation pump (P-B-1)

+ Recirculation loop.

Figure 4.2 is a simplified process flow diagram showing the major components of the process loop.

Reboiler (E-A-1). Waste is heated as the waste passes through the reboiler before entering the vapor-
liquid separator. The reboiler is a vertical tube unit with steam on the sheli-side and process solution on
the tube-side. The 364 tubes in the reboiler are enclosed in a 1.03-meter outside diameter, 4.6-meter-long
stainless steel shell. Both the reboiler shell and tubes are constructed of 304L stainless steel. The shell is
0.54 centimeter thick and the tubes are 14-gange steel. The reboiler is designed to distribute steam evenly
and to prevent tube damage from water droplets that may be present in the steam. '

Vapor-Liguid Separatoer (C-A-1). Process solution from the reboiler enters the vapor-liguid separzitor
via the upper recirculation line. Some of the solution flashes into vapor, which exits through a vapor line

at the top of the vapor-liquid separator. The remaining solution (slurry) exits through the recirculation
line at the bottom.

The separator consists of a lower and upper section. The lower (liquid) section is a stainless steel shell

4.3 meters in diameter having an 85,200 to 94,600 liter normal operating capacity (including recirculation

loop and reboiler). The maximum design capacity is 103,000 liters. The upper (vapor) section isa
stainless steel shell 3.5 meters in diameter containing two deentrainment pads. These wire mesh pads
remove liquids and solids that entrain into the vapor section of the vessel. Spray nozzles, using recycied
process condensate or filtered raw water, wash collected solids from the deentrainment pads and vessel

~walls. Both sections of the vapor-liquid separator are constructed of 0.95-centimeter-thick stainless steel.

Attachment 35.4.3
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Pressure in the vapor-liquid separator is monitored 10 provide an indication of process problems suchas | s
p—

to monitor the liquid levels in the vapor-liquid separator. Interlocks are activated when high pressures-or -

high- or Jow-liquid levels are deteoted, shuttmg down the eVaporatmn process and placmg the facility ina

safe configuration. : . '

The vapor-liquid separator and recirculation loop can be flushed to remove any residual solids from the
system and/or to reduce radiation levels. The most common flush solution is water, but dilute nitric or '
citric acid solutions could be-used. All acidic flush solutions are chemically adjusted to meet DST
acceptance criteria before transfer to the DST System. The capability also exists to.add an antifoam
solution (at very low flow rates - approximately 0.04 to 0.4 liters per minute) to the vessel to prevent
foaming. The antifoam solution is a noncorrosive, nonregulated silicone-based solution that is compatible
with the evaporator components.

Recircnlation Pump. The stainless steel recirculation pump (P-B-1), is constructed as part of the
recirculation loop to the reboiler. The 28-inch diamister axial flow pump has 60,900 liters per minute

output. The recirculation pump is designed to handle slurry up to 30 percent undissolved solids by

volume at specrﬁc gravities up to 1.8, The recirculation pump moves waste at high velocities through the .
reboiler to Improve heat transfer, keep solids in suspensron, and reduce fouling of the heat transfer

surfaces. : '

The recirculation pump is equipped with shaft seals with high-pressure recycled process condensate (or
water) introduced between the seals to prevent the waste solution from leaking out of the system. Seal

water pressure and flow are mionitored and controlled to shut down the recirculation pump if conditions
are niot adequate fo prevent waste liquid from migrating into the seal water. The used seal water is routed o
to the feed tank : LR

Recirculation Loop The recirculation loop consists of a 28-inch diameter stamless steel pipe that
connects the vapor-liquid separator to the recirculation pump and reboiler. The lower loop runs from the
bottom of the vapor-liquid separator to the recirculation pump inlet. The upper loop connects the pump
discharge to the reboiler and the reboiler to the vapor-liquid separator. The feed line from the feed tank
and the shurry lme to underground storage tanks are connected to the upper recirculation line.

: Siurry System. The slurry system draws a portlon of the concentrated waste from the upper recrrculatron

loop and transfers it to the DST System. The major components of the shurry system are the slurry pump
and the slurry transfer pipelines. Figure 4.3 shows a simplified flow diagram of the sturry system These
components are described in the following paragraphs

The sturry pump (P-B-2) is used to transfer slurry from the recirculation loop to the underground storage
tanks. The pump is driven by a variable speed motor and is constructed of 304L stainless steel. The
shurry pump is deszgned to generate high pressures to alleviate the possibility of a transfer line plugging.

Interlocks control the operation of the slurry pump, The slurry pump (P-B-2) is shutdown if any of the
foIIowmg ocenr:
. Excesswe pressure is detected in the shurry lines to 241-AW Tank Farm

e A leak is detected in the secondary containment or cleanout boxes (COB) (COB-AW-1 and
COB-AW-2) located on the slurry transfer lines

+ A leak is detected in the 241—AW Tank Farm process pits where the transfer lines enter the ' : _
- DST System. ~ _ _ b

_ Attachment 35.4.4
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The slurry pump uses a shafi seal with recycled process‘ condensate (or water) and pressure and flow
controls similar to the system described above for the recirculation pump.

Transfer pipelines are 2-inch diameter, carbon steel encased lines which route slurry to a designated
undlerground DST within the 200 East Area. All transfer pipelines are encased in a secondary :
containment pipe and equipped with leak detectors between the primary and encasement piping. The
pipelines are sloped to dram to the valve pit. The detection of any leak automaucally shuts off the slurry
purap.

The flow rate of the slurry transfer to the DST System is monitored and a decrease in flow below a
specified value automatically will shut down the shiry pump (P-B-2) and initiate a line flush with water.
The objective of flushing the transfer line is to prevent settling of solids, which precludes pluggmg the
sturry transfer lines. .

Samples can be taken from the shurry line when needed via a sampler (SAMP-F-2) thai is located near the
feed sampler in the load out and hot equipment storage room.

4.1.3.1 '{ Condensate Collection Tank (C-160) and Ancillary Equipment

Ths following section discusses the condensate collection tank {C-100) and ancillary equipment. This
equipment collects process condensate via the condensers in the vacuum condenser system, filters the
condensate, removes additional radionuclides, if necessary, and pumps the process condensate to LERF.
Figure 4.4 provides a simplified process flow diagram showing the major components of the process
condensate sysiem. The following major components make up the process condensate system:

+  Vacuum condenser system

« Condensate collection tank (C-100)

« Process condensate purnp (P-C-100)

« Condensate filters (F-C-1, F-C-2, and F-C-3)

+» D-1
+ Radiation monitoring and sa.mphng system (RC-3)
e Sealpot

« Condensate Recycle System

Vacuum Condenser System. ‘Vapors removed from the vapor-liguid separator flow to a series of three
condensers where the vapors are condensed using raw water, Condensate drains to the condensate
collection tank (C-100). The vacuum condenser system consists of the following major components:

»  Primary condenser (E-C-1}

« Intercondenser (E-C-2)

»  Afiercondenser (E-C-3) '

o Steam jet gjeciors (J-EC1-1 and J-EC2-2).

Figure 4.5 provides a simplified process flow diagram showing the major components of the vacuum
condenser system. These system components are discussed in the following sections.

Primary Condenser (E-C-1). Vapors drawn from the vapor-liquid separator flow through the 42-inch
vapor line, into the E-C-1 condenser where the majority of the condensation takes place. Noncondensed
vapors exit to the intercondenser {E-C-2) while the condensed vapors (process condensate) drain to the
condensate collection tank (C-100). Cooling water passes through the cooling tubes and exits to TEDF.

Attachment 35.4.5
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The carbon steel condenser shell measures approximately 5..3 meters long and has a 2.2-mefer inside
diameter. The condenser consists of 2,950 equally spaced carbon steel tubes that are 3.6 meters long with

‘al. 9-cen11meter outmde diameter.

Intercondenser (E-C-2). Noncondensed vapors ﬁ'om E-C-1 enter the mtemondenser The vapor stream
contacts the cooling tubes in the condenser where cooling water provides additional condensation. The
condensate drains to the condensate collection tank (C-100). Noncondensed Vapors and used cooling
water are routed to the aftercondenser.

The carbon steel intercondenser measures 2.2 meters long with a .39 meter inside diameter. This heat
excha-nger contains 144 tubes that are 1.7 meters Iong witha 1 9-Centimeter outside diameter,

Aftercondenser (E-C 3). Vapor dxscharged from the mtercondenser enters the aftercondenser. Cooling

is supplied to the aftercondenser by the cooling water from the intercondenser. Condensate is routed to
the condensate collection tank (C-100), while the noncondensed vapors are filtered, monitored, and
discharged to the atmosphere through the vessel ventilation system. The cooling water is discharged to
TEDF.

The carbon steel aftercondenser measures 2.3 meters long and has a 0.20-meter inside diameter. This heat
exchanger contains 45 tubes that are 1.8 meters long with-a 1.9-centimeter outside diameter.

Steam Jet Ejectors. The vacuum that draws the vapors from C-A-1 into the condensers is created by a -
two-stage steamn jet ejector system. The first-stage jet ejector (J-EC1-1) maintains a vacuum on the
primary condenser, which in turn creates a vacuum on the vapor-liquid separator. The ejector consists of
a steam jet, pressure confroller, and air bleed-in valve. Steam and noncondensed vapors from the primary
condenser are ejected from J-EC1-1 into the intercondenser. The desired vacuum is obtained by
controlling steam pressure and bleeding ambient air as necessary into the vapor header through an air
intake filter. The second-stage jet ejector (J-EC2-1) creates the vacuum that moves vapors from the
intercondenser thirough the aftercondenser.

Condensate Collection Tank (C-100). Process condensate from the primary condenser, intercondenser,
aftercondenser, and the vesse] ventilation system drain to the condensate collection tank (C-100). The
tank is 4.3 meters in diameter, 5.8 meters high, and is constructed of 0.79-centimeter-thick stainless steel.
The tank has a maximum design capacity of 67,400 liters. Normal operating volume is approxunateiy

50 percent of the tank capacity. A carbon steel base supports the tank. An agxtator is installed but not

-used whﬂe pumpmg process condensate to LERF

In the event of a tank overflow, the solution is routed through an overflow line to the drain system, which
returns waste to the feed tank (241-AW-102). Overflow occurs when the volume exceeds about

60,600 liters. The overflow line is equipped with a liquid filled trap to isolate the drain system from the
tank.

The potential exists for the condensate collection tank to receive small amounts of immiscible organics
with the condensed waste. There is instrumentation installed on the condensate collection tank to detect a
separate organic phase based on interface density at the surface of the waste in the tank. If detected, the
organic is removed by overflowing tank C-100 back to the feed tank 241-AW-102. In addition, the liquid
level in the tank is controlied well above the chscharge pump intake pomt to ensure that an organic layer
cannot be pumped to LERF.

Process Condensate Pump. A pump (P -C-100) moves the process condensate ﬁ'om tank C-100 through
the condensate filter to LERF. The process condensate pump is a centnfugal pump constructed of 316
stainless steel. .
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Condensate Filters. After leaving the condensate collection tank, the process condensate is filtered to
remove solids. The primary condensate filter (F-C-1) has a welded steel housing. A second filter system -
(F-C-3), installed downstream is also used to filter the process condensate. This system has duplex in-line
filters in cast iron housing. Only one of the filters is used at a time. Both filters employ a filter material
that is compatible with the process condensate.

Radiation Monitoring and Sampling. The process condensate transferred to LERF is monitored
continuously for radiation. If radiation levels exceed established limits, an alarm is received and -
interlocks immediately divert the stream back to the condensate collection tank (or the feed tank) and shut
off the process condensate pump. This ensures process condensate containing excessive radionuclides
due to an accidental carryover from the vapor-liquid separator is not transferred to LERF.

Seal Pot. The condensate collection tank receives condensed liquids from the vessel ventilation sjstem.

A seal pot collects the drainage before discharge into-the condensate collection tank and isolates the tank
from the vessel ventilation system. -

Condensate Recycle System. For waste minimization, a portion of the process condensate from tank
C-100 is recycled for use as decontamination solution for the deentrainment pad sprays and seal water for -
the recirculation pump {P-B-1) and shurry pump (P-B-2). Use of process condensate instead of raw water
results in approximately 10 percent reduction in waste volume generated during continuous operation of
the 242-A Evaporator. Raw water also is available as a backup for sprays and seal water. A 2-inch

diameter carbon steel line, stainless steel centrifugal pump (P-C106), and filters (F-C-5 and F-C-6) supply

process condensate from tank C-100 to the pad sprays and pump seals. The filters are disposable-
cartridge filters in carbon steel housings arranged in parallel with one filter in service while the other is in
standby. .

4,14 Integrity Assessments

The integrity assessment report (Attachment 35, Appendix 4B) discusses:

. The standards used during design and construction of the 242-A Evaporator and the adequacy of
those standards

» The characteristics of the DST waste processed

+  The adequacy of the materials of construction to provide corrosion protection from the waste
processed

» The age of the tanks and the affect of age on tank integrity
+ The results of the leak tests, visual inspections, and tank wall thickness inspections
+ - The frequency and scope of future integrity assessment

»  Deficiencies in secondary containment design. These deficiencies are discussed in Section 4.1.5.
The integrity assessment was certified by an independent, qualified registered professional engineer.

The inspections, tests, and analyses performed provide assurance that the 242-A Evaporator tank system’
has adequate design, sufficient structural strength, and sufficient compatibility with the waste to not -
collapse, rupture, or fail during operation. No evidence of degradation was noted during the visual test,
ultrasonic test, or leak test. Both condensate collection tank C-100 and the vapor-liguid separator/reboiler

loop passed Ieak tests. The frequency of subsequent intsgrity assessments will be established based on
the results of the last integrity assessment.

Attachment 35.4.7
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Refer to information in Section 4.1.2 and the integrity assessment report, which includes measuring tank
wall thicknesses, evaluating corrosion protection, and performing leak tests, have been discussed in.

4.1.6 Secondary Containment and Release Detection for Tank Syéterﬁs

This section describes the design and operation of seconda:y cantamment sumps, drain hnes, and leak:
detection systems for the 242-A Evaporator

4.1.6.1 Requirements' for All Tank Systems

The Construction Specification for 242-A Evaporator-Crystallizer Facilities Project B-100 (Vitro 1974)
was used during preparation, design, and construction of the tank and secondary containment systerns.

The integrity assessment report details how the construction specification relates to the national codes and
standards .

Constructmg the building and vessels per this specification ensures that foundations are capab}e of
supporting tank and secondary containment systems and that uneven settling and failures from pressure

gradients do not occur. The integrity assessment report states that the 242-A Evaporator has adequate

design, sufficient structural strength, and sufficient compatibility with the wastes to not collapse, Tupture,
or fail during service loads associated with normal operations and that the building structure was designed
and constructed to mthstand a design ba315 earthquake“

Section 2.2.7 of the integrity assessment report descnbes the buﬂdmg and secondary containment syster.
This system is designed to ensure any release is detected within 24 hours. The secondary containment
system also is designed to contain 100 percent of the maximum operating capacity of the vapor-liquid
separator/reboiler loop, and the drain systems are sloped to allow collection of solution and have

sufficient capacity to drain this volume in less than the required 24 hours.

Section 2.2.7 of the integrity assessment report describes the protective coating material and sealant used
to protect concrete and joints from attack by leaks to the secondary containment. The materials of
construction for the sump and drain lines are also compatible with the waste processed at

the 242-A Evaporator.

4.1.6.2 242-A Building Secondary Containment

The 242-A Building serves as a secondary containment vault for the vapor-liquid separator (C-A-1), -
condensate collection tank (C-100), and ancillary equipment used for transferring mixed waste at the
242-A Evaporator The concrete for the operating area was poured to form a monolithic structure. Where
needed, joints in the concrete were fabricated with preformed filler conforming to the standards of the
American Society of Testing and Materials. Joint filler is sealed with a polysulfide sealant per the

requirements of the construction specifications (Vitro 1974).

Before restart in 1994, a-new acrylic special protective coating | was applied to the concrete in the pump,
evaporator, and condenser rooms. The coating meets the requirements of the construction specifications
{Vitro. 1974), including resistance to very high radiations doses, tenq;eratures of 77° C and spills of

25 percent caustic solution.

The folldwing five rooms contain equipment used 1o prbt:ess mixed waste:

Pump room

Attachment 35.4.8
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« Evaporator room
» Condenser room _ :
+ ~ Load out and hot equipment storage room.

4,1.62.1 Pump Room

The pump room secondary containment walls are 0.38- to 0.56-meter-thick reinforced concrete. The
secondary containment floor is 0.51-meter-thick reinforced concrete. The pump room floor is lined with
0.64-centimeter stainless steel and the concrete walls and ceiling cover blocks are painted with a special
protective coating. The pump room contains pipe jumpers used to transport feed and slurry solutions
between the vapor-liquid separator and the DST System, and the process recirculation loop, recirculation
pump (P-B-1), and slurry pump (P-B-2). :

Leaks in the pump room collect in the pump room sump, a 1.5-meter by 1. 5-meter by 1.8-meter deep
sump with a 0.64-centimeter stainless steel liner. The pump room sump collects spills from various
sources for transfer to the feed tank, 241-AW-102. Figure 4.6 provides a simplified process flow
schematic of sources, which drain to the pump room sump. Drainage to the sump includes:

» Leaks to the pump room floor from equipment in the puImp room .

« Evaporator room floor drain

s Load out and hot equlpment storage room floor drain

« Loading room floor drain

» Decontamination room sump drains (including feed and slurry sampler drains)
«  Raw water backflow preventer drain.

Solution in the pump room sump is transferred to the feed tank (241-AW-102) using a steam Jet

A 10-inch secondary containment overflow line is provided for draining large volumes of solution should
a catastrophic tank failure occur. Because the ove_rﬂow line provides a direct path between the air space
of tank 241-AW-102 and the pump room, a minimum level of water must be maintained in the sump to
prevent cross ventilation. A leak into the pump room sump would be detected by a rise in the sump level.
Instrumentation provided alarms on high sump level.

The recirculation and slurry pumps in the pump room are equipped with mechanical seals having
pressurized water introduced between the seals. The seal water is maintained at a pressure that exceeds
the process pressure at the seal to ensure water leaks into the process solution, but waste solution does not
leak out. Water from seal leakage is collected in funnels in the pump room and routed to feed

tank 241-AW-102 via the 10-inch overflow line described previously.

4.1.62.2 Evaporator Room

The evaporator room secondary containment walls are 0.56-meter-thick reinforced concrete. The
secondary containment floor is 0.51-meter-thick reinforced concrete. The evaporator room contains the
vapor-liquid separator vessel (C-A-1), part of the recirculation loop, the reboiler, the 42-inch vapor line,
and line used to empty the vapor-liquid separator to feed tank 241-AW-102. '

Leaks in the evaporator room flow to a floor drain that routes through a 3-inch line to the pump room
sump described in Section 4.1.4.2.1. A leak in the evaporator room would be detected by a rise in the
pump room sump level. The floor of the evaporator room and a portion of the pump roorm floor are

3.0 meters below grade to contain the entire contents of the vapor-tiquid separator, reboiler, and
recireulation loop in the event of a catastrophic failure. The floor and walls of the evaporator room up to
an elevation of 1.8 meters are painted with a special protective coating.

Attachment 35.4.9
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4.1.62.3 Condenser Room o o _ | e

The condenser room secondary containment walls are 0.36- to 0.56-meter-thick reinforced concrete. The
secondary containment floor is 0.51~meter-thick reinforced concrete. The condenser room contains all
the components of the process condensate system described in Section 4,1.1.2, inclading tank C-100.

Leaks in the condenser room flow to two floor drains that join and route through a 6-inch line to feed tank
241-AW-102. Leaks in the condenscr room are detected by the following:

. Unexpected chan-ges in hqmd level i in tank C-100. Instrumentatxon is provided to 'monitor liquid level
in the tank, including high- and low-level alarms.

» Daily visual inspections of process condensate system oomponents and piping.

The floor and walls of the condenser room up to an elevatmn of 1 .2 meters are pamtcd with a spec1a1
protective coating. ‘

41.6.24 Lead out and Hot Equipment Storage Room

The load out and hot equipment storage room secondary containment walls are 0.30- to 0.56-meter-thick
reinforced concrete. The secondary containment floor is 0.15-meter-thick reinforced concrete. The room
contains two recirculation lines and samplers used to sample the feed and slurry streams. The lines and
samplers are located in a shielded enclosure adjacent to the pump room wall. '

The load out and hot equipment storage room contains two sumps: the drain sump and decontamination
sump. The sumps are 0.91 meter in diameter, about 1.2 meters deep, and lined with stainless steel. Both. _ /As\ '
sumps drain via a 3-inch drain line to the pump room sump described in Section 4.1.4.2.1. The sumps;, ;
floor, and walls of the load out and hot equipment storage room up to an elevation of 3.8 meters are e

painted with a special protective coatmg : '

Leaks in the sampler piping, flow into two drains in the sarnple enclosure, which drain via a 2-inch line to
the decontamination sump, which drains to the pump room sump (described in 4.1.4.2.1). Leaks in the
sampler piping are detected by leak dctectc.rs in the. sampier enclosures or a rise in the: pump room sump
level. . .

41.6.2.5 242-A Building Drain Lines

Figure 4.6 provides a simplified process flow schematic of sources routed to the 242-A Building drain

lines. Three lines serve to drain the 242-A Building and equipment to feed tank 241-AW-102:

«+  Pump room sump drain line (DR-334): a 10-inch carbon steel line that transfers overflow and
empty-out of the pump room sump

. Vapor~11qu1d separator vessel drain line (DR -335). a 10-inch carbon steel line that allows grawty
drain of the vessel to the feed tank

+  Condenser room drain line (DR—343_):_ a 6-inch carbon steel line that drains leakage from the
condenser room. ' ' '

«  The three lines are sloped to drain about 170 meters to feed tank 241-AW-102 via the drain pit
(241-AW-02D). Although WAC 173-303-640(1)(c) exempts systems that serve as secondary :
containment from requiring secondary containment, drain lines DR-334, DR-335, and DR-338 have o
outer encasement piping. : S
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The drain lines are cormected to a cathodic protection system to prevent extemal corrosion from contact
with the soil. The cathodic protection system consists of:

+ A rectifier that converts supplied alternating current voltage to an adjustable direct current voltage
» Numerous anodes buried near the underground piping and connected to the rectifier.
+ Retum wiring that connects the piping to the rectifier, completing the circuit.

The rectifiers are inspected to component degradation has not occurred. Test stations along the system
are checked annually to verify 0.85 volt is maintained on the system, as required by the National
Association of Corrosion Engineers. These inspections are discussed in Attachment 35, Chapter 6.0.

4.1.6.3 Transfer Line Containment

This section describes the design and operation of secondary containment and leak detection systems for
transfer lines between the DST System and the 242-A Evaporator. The transfer line for process - -
condensate to LERF also has secondary containment and a leak detection system. The transfer lines are
protected with the same cathodic protection system described in Section 4.1.4.2.6.

4.1.6.3.1 Feed Line Piping

Two feed lines (SN-269 and SN-270) (one in service and one spare), each consist of 3-inch transfer
piping within a 6-inch secondary containment encasement piping. Both the transfer and encasement pipes
are constructed of Schedule 40 carbon steel. The lines run below grade about 120 meters from pw:np pit
241-AW-02E (above feed tank 241-AW-102) to the 242-A Building. ' '

To detect transfer-piping failures, leak detector risers equipped with conductivity probes are installed on

- the encasement lines. The transfer piping and encasements are sloped towards the conductivity probe,

which, on leak detection, annunciates an zlarm in the 242-A Evaporator control room. A valve inthe

pump pit (241-AW-02E) can be opened to drain solution from the encasement pipe into the pit, which
drains to feed tank 241-AW-102,

4.1.6.3.2 Sharry Line Piping

The slurry pump (P-B-2) transfers solution through one of two transfer lines: SL-167, for transfer to
valve pit 241-AW-B (standard configuration), or SL-168 for transfer to valve pit 241-AW-A (alternate
configuration, presently out of service). Shury solution can be routed via double-encased piping from
these valve pits to any designated DST shurry receiver. Both slurry transfer lines consist of 2-inch
transfer piping within a 4-inch secondary containment encasement piping. Both the transfer and
encasement pipes are constructed of Schedule 40 carbon steel. The lines run below grade about 73 meters
between the 242-A Building and the valve pits.

‘These slurry lines contain leak detector risers and conductivity probes similar to the feed line piping

described in Section 4.1.4.3.1.

Each slurry line has four COBs located along their length. The COBs were installed to allow the
introduction of a ‘water snake' to dislodge plugs in the siurry line. Because of difficuities encountered in
there use and the low frequency with which plugging occurs, the COBs are no longer used; however, the
COBs stiil form part of the primary containment for the sturry transfer lines. Each COB has three 1-inch
carbon steel lines. Two lines are connected to the slurry line for cleanout, while a third line, connects via

a 2-inch encasement pipe to the feed transfer line for drainage. The three lines extend to sealed ﬂanges at
ground level.
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Secondary containment for each COB is provided by a 0.63-centimeter-thick carbon steel plate caisson
(measuring 0.6 meter in diameter and 0.6 meter high) mounted on a 0.3-meter diameter carbon steel riser.
Each caisson has 2 flange cover and vent line to prevent pressure buildup in the secondary confinement
air space. : , ' _ ' .

To drain liquids that might collect in the COB secondary containment, a 1-inch diameter floor drain line
and valve are provided. When the drain valve is opened, solution in the COB drains to the shurry line
secondary containment encasement piping. Leaks are detected by a conductivity probe mounted to the
floor of the COB, which annunciates in the 242 A Evaporator control room.

4.1.6.4 Additional Requlrements for Specific Types of Systems

This section addresses additional requirements in WAC 173-303- 640 for vault systems like the

242-A Building to ensure no buildup of ignitable vapors nor does infiltration of precipitation occur. This

section also addresses secondary containment for ancillary equipment and plpmg associated w1th the tank
systems. '

4.1.6.4.1 Vault Systems

The 242-A Building is a vault constructed partially below ground, providing secondary containment for
the tank systems. The DST System waste processed at the 242-A Evaporator is designated ignitable and
reactive because of the presence of nitrite and nitrate salts, which are considered oxidizers per -

49 CFR 173. Because of their low volatility, these compounds are uniikely to be present in the vapor
phase of the tank systems at the 242-A Evaporator. However, to prevent the spread of contamination, the
vapor-liquid separator (C-A-1) is ventilated and maintained at lower air pressure than the building air
space. This ensures air Jeakage is from uncontaminated building air space into the tank vapor space.
Vapors from the vapor-liquid separator flow to the vacuum condenser system described in

Section 4.1.1.2. .

The condensate collection tank (C-100), collects process condensate that is not demgnated ignitable or
reactive. : : '

The tank systems and ancillary equipment are located within the 242-A Building, which is completely

enclosed to prevent run-on and infiltration of precipitation into the secondary containment system. .
4,1.6.4.2 Anclllar'y Equipment | |

The 242-A Building provides secondary containment for ancillary equipment. Double containment is
prov1ded for the feed and sturry transfer lines between the 242-A Building and the AW Tank Farm by
pipe-in-pipe arrangements. Therefore, all ancillary equipment has secondary containment and the daily
1nspect10n requuements in WAC 173-303- 640(4)(ﬂ are not applicable.

4,1.7 Variances from Secondary Containment Reqmrements

Section 7.2 of the integrity ass&ssment report dlscusses the followmg three deﬁclenmes associated with
the secondary contamment system: . :

Pump Room Sump The pump OO Sump does not comply with secondary containment reqmrements

.because liquid must be kept in the sump to provide a seal to prevent airflow between the pump room and

feed tank 241-AW-102. Although the sump has a 0.63-centimeter-thick stainiess steel liner to prevent
cotrosion of the concrete floor, the sump does not have secondary containment.
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Routine Discharges through Secondary Containment. The configuration of .the 242-A Evaporator
process Tequires routine, batch discharges of dangerous waste through secondary contalnment dram lines.
These routine dzscharges include the follomng

. Steam condensate, coohng water, and process condensate sample stations drain to the feed tank,
241-AW-102, through drain hne DR-343. Total discharge is about 38 liters per month during
operafion.

+ Sample bottle water sprays down in the feed and slurry sample stations drain to the decontamination
sump in the load out and hot equipment storage room. The decontamination sump then drains to the
pump room sump. Total discharge is about 76 liters per month during operation.

Transfer Piping Wall Penetrations. Three dangerous waste transfer line piping sections passing
thmugh the 242-A Building wall are single-walled, i.c., no secondary confinement in the wall (about

56-centimeter-thick reinforced concrete).

These deficiencies were identified to Ecology, October 28, 1993 Ecologv S response stated “No physical
revision of the pipe wall penetratwns or the floor drains in the evaporator pump room will be requlred
prior to evaporator restart.” The response requxred the following.

« Ifatany time leakage _is seen or detected from either of these installations, or if for any reason these
installations are repaired or rebuilt, they will be rebuilt or repaired in accordance with regulations.

»  Should a spill occur in the evaporator pump room, the sump and the piping shall be rinsed three times
as required in WAC 173-303-160 as appropriate. 'Appropriate’ in this case means that the original
regulation was written for a free container, not a sump, so-that judgment will have to be used in the
application of the regulation. The rinsate shall be transferred to the double-shell tanks.

418 Tank Ma:ﬂagement Practices

All waste to be processed at the 242-A Evaporator must be sampled to determine if the waste is
compatible with the materials of construction at the 242-A Evaporator.- Before each campaign, candidate
feed tanks are sampled per the requirements of the waste analysis plan (Attachment 35, Chapter 3.0).
Based on the results, three possible options are 1mplementeci

+ The waste is acceptable for processing without further actions.

+ The waste is unacceptable for processing as a single batch, but is acceptable if blended with other
waste that is going to be processed. ‘

» The waste is unacceptable for processing.

The 242-A Evaporator process is controlled by the MCS. The MCS computer monitors liquid levels in
the vapor-liquid separator (C-A-1) and condensate collection tank (C-100) and has alarms that annunciate
on high-liquid level to notify operators that actions must be taken to prevent overfilling of these vessels.

An interlock is activated when I:ugh-hquzd level in the vapor-liguid separator (C-A-1) is detected
automatically shuiting down the feed transfer pump at feed tank 241-AW-102, thereby preventing
overfilling of the vessel and carryover of shurry into the process condensate system. The condensaie

collection tank {C-100) has an overflow line that routes soluﬁon to feed tank 241-AW-102 in case of
overfilling.

Process and instrumentation drawings are listed in Section 4.3.
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4.1.9 Labels or Signs ' o S | | o f*"

A labeling ﬁpgrade was completed before restart in 1994 for tank C-100 to identify the waste contents and
major risks associated with waste stored within the tank. Tank C-100 ancillary piping is labeled
"PROCESS CONDENSATE" to alert trained personnel which pipes in the condenser room contain

' dangerous waste. The vapor—hqmd separator (C-A-1) is located in the evaporator room, a normally

unoccupied area. This area is posted as a high radiation area with ALARA access controlied and limited -
to trained personnel only. The tank labels are visible from the walls of the tank enclosure rooms, wh:uch
are less than 15 meters from the tank systems, therefore, label visibility requirements are met.

4.1.10 Air Ermsswns -

Tank systems that contain extremely hazardous waste, and is acuteiy toxic by inhalation must be designed

to prevent the escape of such vapors. The DST System waste in the vapor-liquid separator, C-A-1, is

dcs1gnated extremely hazardous waste; however, no determination has been performed to detcrmme if the
waste is acutely or chronically toxic. Most of the toxic compounds in the DST waste are not volatile, but |
because of the high radioactivity of the waste, controls are included to prevent or itigate the release of
tank vapors. The vapor—hqmd separator is maintained under vacuum to ensure air leakage is from -
uncontaminated building air space into the tank vapor space. The boiling vapor in C-A-1 passes through
deentrainment pads and sprays to prevent liquid and solid carryover into the vapor section of the tank.

The vapor stream passes through three condensers that remove the condensable components. The
noncondensable vapors pass through HEPA ﬁlters before bemg discharged to the envmmment

4.1.11 Management of Igmtable or Reactlve Wastes i m Tank Systems _ _ BN '

M

Although the DST System waste reprocessed at the 242-A Evaporator is demgnated ignitable because of e
the presence of oxidizers (nitrates and nitrites), the waste does not meet the definition of a combustible or -
flammabile liquid given in National Fire Protection Association (NF PA} code number 30 (NFPA 1996).

The buffer zone requirements in NFPA-30, which require tanks containing combustible or flammable

solutlons be a safe dlstanCe from each other and from public way, are not ‘applicable.

An analysm is performed on the DST System waste to be processed to venfy the waste does not react
exothermically at the elevated temperatures at the 242-A Evaporator. The waste analysis plan
(Attachment 35, Chapter 3.0) discusses waste acceptance reqmrements due to Teactive waste designation.

4.1.12 Management of In-compatible Wastes in Tank Systems

Waste transferred to the 242-A Evaporator must be compatible before mixing. The waste analyszs plan
(Attachment 35, Chapter 3.0) includes waste companbﬂuy requirements.

42  AIR EMISSIONS CONTROL

This section addresses the requirements of Air Emission Standards 'for Process Vents, under Subpart_AA
(incorporated by reference in WAC 173-303-690}. _

4.2.1 Appi;cab:hty of Subpart AA Standards

The 242-A Evaporator performs distillation that spec;ﬁcally requires evaluatlon of process vents for the A
applicability of 40 CFR 264 Subpart AA. _ ‘ | —
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Waste processed at the 242-A Evaporator routinely contains greater than 10 parts per million organic
concentrations; therefore, organic air emissions are subject to 40 CFR 264.1032, which requires orgamc
emissions from all affected vents at the Hanford Facility be less than 1.4 kilograms per hour and

2.8 megagrams per year, or control devices be installed to reduce organic emissions by 95%.

The 242-A Evaporator has one process ventilation system that vents both the vapor-liquid

separator (C-A-1) and the condensate collection tank (C-100). The vent lines from both tanks combine
before entering an off-gas system consisting of 2 deentrainer, a prefilter/demister, HEPA filters, and an-
exhaust fan. The vessel vent off-gas system is located on the third floor of the condenser room, with the
exhaust stack extending horizontaliy through the east wall of the building at an elevation of 14.7 meters

above ground level. The exhaust stack bends to run vertically with the dlscharge point 18.6 meters above
ground level.

The annual average flow rate for the vessel vent is given in Radionuclide Air Emissions Report for the

Hanford Site - Calendar Year 1995 (DOE-RL 1996) as 18 cubic meters per minute and the total annual

flow was 9.6 E+06 cubic meters. During waste processing, the airflow is about 20.5 cubic meters per
minute, with about 4.3 cubic meters per minute ventilated from tank C-100 and the remainder from the
vapor-liquid separator and air in leakage.

Organic emissions occur during waste processing, which is less than 6 months (182 days) each year. This
is the maximum annual operating time for the 242-A Evaporator, as shutdowns are required during the
year for maintenance outages, candidate feed tank analysis, and establishing transfer routes for staging -
waste in the DST System. The total operating time for the two campaigns in 1994 was 86 days.

4.2.2  Process Vents - Demonstrating Compliance

This section outlines how fhe 242-A Evaporator complies with the requirements of 40 CFR 264,
Subpart AA, including a discussion of the basis for meeting the organic emission limits, calculatlons
demonstrating compliance, and conditions for reevaluating compliance.

4.2.2.1 Basis for Meeting Limits/Reductions

The TSD units at the Hanford Facility subject to 40°CFR 264, Subpart AA meet the organic air emission
limits of 1.4 kilograms per hour and 2.8 megagrams per year, established in 40 CFR 264.1032, by the
design of the facility. The 242-A Evaporator and the other TSD umits collectively can meet these
standards without the use of air pollution control devices.

4222 Demonstrating Compliance

Process vent organic air emiissions are controfled by establishing limits for acceptance of waste at the
242-A Evaporator. Before startup of each campaign, the waste to be processed is sampled in the DST
System to determine the organic content. If the concentrations of organic constituents are less than the
limits in the waste analysis plan (Attachment 35, Chapter 3.0), the waste can be processed, provided the
Hanford Facility will not exceed 1.4 kilograms per hour and 2.8 megagrams per year. The waste
acceptance limits in the waste analysis plan are based on equilibrium calculations and assumptions given
in Organic Emission Calculations for the 242-4 Evaporator Vessel Vent System (WHC 1996). The
culation {0 determine organic emissions consists of the following steps: -

1. Determine the emission rate of each cai_1didate feed tank organic constituent by multiplying the
constituent concentration by the corresponding partition factor in Organic Emission Calculations for
the 242-A Evaporator Vessel Vent System (WHC 1996).
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2. Sum the emission rates of all organic constituents to determine the emission rate for the candidate
feed tank. The maximum emission rate for the campaign is the rate from the candzdate tank with the
greatest emission rate. o _ _
3. Determine the total amount of emission during the campaign By usiﬂg operé‘ting time and a weighted '
' average emission rate, based 'on the volume of each candidate feed tank processed.

The organic emission rates and quantity of organics emitted during the campaign are determined using
these calculations and are included in the operating record for each campaign, as required by

40 CFR 264.1035. The Hanford Facility has a system to ensure organic emissions from units subject to
40 CFR 264, Subpart AA are less than the limits of 1.4 kilograms per hour and 2.8 megagrams per year.
Records documenting total organic emissions are available for Ecoiogy review on request.

4.2 2.3 Reevaluatmg Comphance with Subpart AA Standards

Calculatmns to detcrmme compliance with Subpart AA will be rev1ewed when & any of the foilowmg
conditions oceur at the 242-A Evaporator: -

« Changes in the configuration or operation that affect the assumptlons in the Organic Emission
Calculations for the 242-A Evaporator Vessel Vent System (WHC 1996).

+  Annual operating time exceeds 182 days.

43 ENGINEERING DRAWINGS

The drawings in Table 4.2 are process and instrumentation diagrams for the systems at the

242-A Evaporator that contact mixed waste. These drawings are provided for general information and to |

demonstrate the adequacy of the design of the tank systems.

Table 4.1. Process and Instrumentation Diagrams.

System _ Drawing Number -Drawing Title

Vapor-Liquid Separator : H-2-98988 Sheet 1 | P & ID Evaporator Recirc System
Reboiler/Recirculation Line H-2-98988 Sheet 2 P & ID Evaporator Recirc System
Sturry System ‘ .| H-2-98989 Sheet 1 | P & ID'Shurry System '
Condensate Collection Tank ' H-2-98990 Sheet 1 P & ID Process Condensate System
Secondary Contaimment Drain System | H-2-98995 Sheet 1 P & ID Drain System

Secondary Containment Drain System + H-2-98995 Sheet 2. P & ID Drain System

Condensers : ‘ H-2-98999 Sheet 1 P & ID Vacuum Condenser System
Pump Room Sump H-2-99002 Sheet 1 P & ID Jet Gang Valve System
Condensate Recycele System - | H-2-99003 Sheet 1 P & ID Filtered Raw Water System

The drawings in Table 4.3 are for secondary containment systems for the 242-A Evaporamr Because
secondary containment systems are the final barrier for preventing the release of dangerous waste into the
environment, modifications that affect the secondary containment systems will be submitted to the
Washington State Department of Ecology, asaClass 1,2, or 3 permit modification, as requlred by

WAC 173-303-830.

Attachment 35.4.16
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Quarter Ending 12/31/2003 . * 242-A Evaporator
AT Table 4.2. Drawings of 242-A Evaporator Secondary Containment Systems.
h System Drawing Number ' Drawing Title
242-A Building | H-2-69277 Sheet 1 | Structural Foundation Plan Sections & General Notes -
Areas 1 &2

H-2-69278 Sheet 1 | Structural Foundation Elevations & Details - Areas 1 & 2

H-2-69279 Sheet 1 |- Structural First Floor Plan & AMU - Areas 1 & 2
Pump Room Sump Drainage | H-2-69352 Sheet 1 | Sections Process Waste Drainage

242-A Building Drainage ‘H-2-69354 Sheet 1 | Plan Process Waste Drainage
| Pump Room Sump ' H-2-69369 Sheet 1 | Pump Room Sump Assembly & Details

- Attachment 35.4.17
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' Figure 4.1 243-A Evaporator Simplified Process Flow Diagram.
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Figure 4.4. 242-A Evaporator Process Condensate System.
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Figure 4.5, 242-A Evaporator Vacuum Condenser System.
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Figure 4.6. 242-A Evaporator Drain System
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8.0 PERSONNEL TRAINING

This chapter discusses personnel training requirements based on WAC 173-303 and the HF RCRA Permit
(DW Portion). In accordance with WAC 173-303-806(4)(a)(xii), the Hanford Facility Dangerous Waste
Part B Permit Application must contain two items: (1) "an outline of both the introductory and
continuing training programs by owners or operators to prepare persons to operate or maintain the TSD
facility in a safe manner as required to demonstrate compliance with WAC 173-303-330" and (2) "a brief
des.crrptron of how traiing will be designed to meet actual job tasks in accordance with the requirements
in WAC 173-303-330(1)(d)." The HF RCRA Permit, (DW portion) Condition IL.C (Personnel Training)
contains training requirements applicable to Hanford Facility personnel and non-Facility personnel.

Compliance with these requirérnents at the 242-A Evaporator is demonstrated by information contained
both in the Hanford Facility RCRA Permit, Attachment 33, Chapter 8.0 (DOE/RL-91-28) and thrs
chapter. This chapter supplements Attachment 33, Chapter 8.0 (DOE/RL-91-28).

8.1 OUTLINE OF IN’I_'_RODUCTORY AND CONTINUING TRAINING PROGRAMS _

The introductory and continuing training programs are designed to prepare personnel to manage and
maintain the TSD unit in a safe, effective, and environmentally sound manner. In addition to preparing
personnel to manage and maintain TSD units under normal conditions, the training programs ensure that
personnel are prepared to respond in a prompt and effective manmer should abnormal or emergency

~ conditions occur. Emergency response training is consistent with the description of actions contained in

Attachment 35, Chapter 7.0, Contingency Plan. The introductory and continuing training programs
contain the following objectives: .

* Teach Hanford Facility personnel to perform their duties in a way that ensures the Hanford Facility's
compliance with WAC 173-303

* Teach Hanford Facility personnel dangerous waste management procedures (inchuding
implementation of the contmgency plan) relevant to the job tlﬂes/posmons in which they are
employed, and :

»  Ensure Hanford Facility personnel can respond effectively to emergencies.

8.1.1 Introductory Training

Introductory training includes general Hanford Facility training and TSD unit-specific training. General

Hanford Facility training is described in Attachment 33, Chapter 8,0, Section 8.1 (DOE/RL-91-28), and is -
provided in accordance with the HF RCRA Permit (DW Portion), Condition I1.C.2. TSD unit-specific
training is provided to Hanford Facility personnel, allowing those personnel to work unescorted, and in
some cases is required for escorted access. Hanford Facility personnel cannot perform a task for which
they are not properly trained, except to gain required experience while under the direct supervision of a
supervisor or coworker who is properly trained. Hanford Facility personnel must be trained within 6

months after their employment at or assignment to the Hanford Fac111ty, or to a new job title/posmon at
the Hanford Facility, whichever is later :

General Hanford Facrlrﬂ training: Refer to descnpuon in Attachment 33, Chapter 8.0, Section 8.1
(DOE/RL-91-28).

Co ntmgency Plan training: Hanford Facility pcrsonnel receive training on apphcabie portions of the
Hanford Emergency Management Plan [Attachment 4 of the HF RCRA Permit (DW Portion)] in generl
Hanford Facility trammg In addition, Hanford Facility personnel receive training on content of the

Attachrnent 35.8.1
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description of actions contained in contingency plan documentation in Attachment 35, Chapter 7.0 to be
able fo effectively respond to emergencies.

Emergency Coordinator training: Hanford Facility péfsonnel who perform emergéncy cbordiﬂator dﬁﬁés '

in WAC 173-303-360 (e.g., Building Emergency Director) in the Hanford Incident Command System
receive iraining on implementation of the contingency plan and fulfilling the position within the Hanford
Incident Command System. These Hanford Facility personnel must also become thoroughly familiar
with applicable contingency plan documentation, operations, activities, location, and properties of all
waste handled, location of all records, and the unit/building layout. : '

Operations training: Dangerous waste managemént operations trajﬁing- (e.g., waste designation training,
shippers training) is determined on a unit-by-unit basis and considers the type of waste management unit

" (e.g., container management unit) and the type of activities performed at the waste management unit

(e.g., sampling). For example, training provided for management of dangerous waste in containers is
different than the training provided for management of dangerous waste in a tank system. Common
training required for compliance within similar waste management units can be provided in general
training and supplemented at the TSD unit. Training provided for TSD unit-specific operations is

‘identified in the training plan documentation based on: (1) whether a general training course exists,

(2) the training needs o ensure waste management unit compliance with WAC 173-303, and (3) training
commitments agreed to with Ecology. ' S . o

8.1.2 Continuing Training

_ Conﬁnuing trainiﬁg meets fhe requirements for WAC 1'73-3{.)3-'330(1)@) and includes general Hanford

Facility training and TSD unit-specific training.

 General Hanford Fsicilim training; Annual refresher training is provided for general Hanford Facility -

training. Refer to description in Attachment 33, Chapter 8.0, Section 8.1 (DOE/RL-91-28).

Contingency plan training: Annual refresher tfaining is provided for contingency plan training. Refer to
description above in Section 8.1.1. i

Emergency coordinator training: Annual refresher training is provided for emergency coordinator
training. Refer to description above in Section 8.1.1. _ '

Operations fraining: Refresher training occurs on many frequencies (i.c., annual, every other year, every
3 years) for operations training. When justified, some training will not contain a refresher course and will
be identified as a one-time only training course. The TSD unit-specific training plan documentation will
specify the frequency for each training course. Refer to description above in Section 8.1.1.

82 DESCRIPTION OF TRAINING DESIGN

Proper design of a training program ensures personnel who perform duties on the Hanford Facility related
to WAC 173-303-330(1)(d) are trained to perform their duties in compliance with WAC 173-303. Actual
job tasks, referred to as duties, are used to determine training requirements. The first step taken to ensure
Hanford Facility personnel have received the proper training is to determine and document the waste
management duties by job title/position. The second step compares waste management duties to general
waste management unit training curriculum. If general waste management unit training curriculum does -
not address the waste management duties, the training curriculum is supplemented and/or on-the-job
training is provided. The third step summarizes the content of a training course necessary to ensure that
the training provided to each job title/position addresses associated waste management duties. The last -
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step s fo-assign training curriculum to Hanford Facility personnel based on the previous evaluation. The .

training plan documentation contains this process.

Waste management duties include those specified in Section 8.1 as well as those contained in

WAC 173-303-330(1)}(d). Training elements of WAC 173-303- 330(1)(&) apphcable tothe - -
242-A Evaporator operations include the follomng :

Procedures for using, inspecting, repairing, and replacing emergency and momtormg eqmpment
* Key parameters for automatic waste feed cut-off systems -

* Communications or alarm systems

* Response to fires or explosions

*  Shutdown of operations.

Hanford Facility personnel who perform these duties receive training pertaining to their duties. The
training plan documentation described in Section 8.3 contains specific information regarding the types of
training Hanford Facility personnel receive based on the outline in Section 8.1.

83 DESCRIPTION OF TRAINING PLAN

In accordance with HF RCRA Permit (DW Portion), Condition II.C.3, the unit-specific portion of the
Hanford Facility Dangerous Waste Permit Application must contain a description of the training plan.
Training plan documentation is maintained outside of the Hanford Facility Dangerous Waste Part B
Permit Application and the HF RCRA Permit. Therefore, changes made to the training plan
documentation are not subject to the HF RCRA Permit modification process. However, the training plan
documentation is prepared to comply with WAC 173-303-330(2).

Docuinenﬁtibn prepared 1o meet the training plan consists of hard copy and/or électro_nic media as-
provided by HF RCRA Permit (DW Portion), Condition I1.C.1. The training plan documentation consists
of one or more documents and/or a fraining database with all the components identified in the core

.document.

A description of how training plan documentation meets the three items in WAC 173-303-330(2) isas’
follows: '

1. -330(2)(2): "The job title, job description, and name of the employee filling each job. Thé job_
description must include requisite skills, education, other qualifications, and duties for each position."

Description: The specific Hanford Facihty personnel job title/position is correlated to the waste
management duties. Waste management duties relating to WAC 173-303 are correlated to training
courses o ensure tralmng preperly s assigned..

Only names of Hanford Facility personne! who carry out job duties reiatjng'to' TSD unit waste
management operations at the 242-A Evaporator are maintained. Names are maintained within the

training plan documentation. A list of Hanford Facility personnel assigned to the 242-A Evaporator
is available upon request.

Information on requisite skﬂls, education, and other qualifications for job titles/positions are addressed by
pmviding a reference where this information is maintained (e.g., human resources). Specific information

_ concerning job title, requisite skills; education, and other quahﬁcatlons for personnel can be provided

upon request.
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[ I

ot bW

=R e SR

10
It

12

i3
14
15
16

Class 1 Modification

‘Quarter Ending 12/31/2002

2. -330(2)(b); "A written description of the type

training required for each position."

Description: In addition to the outline provided in Section 8.1, training courseé-devcioped fo comply -

WA7890008967, Attachment 35

242-A Evaporator

and amount of both introductory and continuing

with the introductory and continuing training programs are identified and described in the training
plan documentation. The type and amount of training is specified in the training plan documentation
as shown in Table 8-1. ' - :

3. -330(2)(cx: "Records documenting that personnel have received and completed the training required
by this section, The Department may require, on a case-by-case basis, that training records include
employee initials or signature to verify that training was received.” '

f Description: Training records are maintained consistent with .Attachment 33, Chapter '.8;0, Section 8.4 -

(DOE/RL-91-28).

 Table 8.1. 200 Area Liquid _WaSte Processing Facilities Training Matrix.

Training Category*

Attachment 33
Chapter 8 Training
Category :
(DOE/RL-91-28)

General

Hanford

Facility
Training

Contingency
Plan
Training

Emergency |

Coordinator
Training

Operations Traming

200 AreaLiquid
‘Waste Processing
Facilities DWTP
implementing
category

Orientation
Program

Emergency -
Response
{contingency
plan)

Emergency
Coordinator
Training

General

Waste .-

Management

Container

1 Tank System
Meanagement.

Surface
Impoundment

Job title/position

Nuclear Chemical -
Operators (NCOs)

Shift Technical
Advisor (STAs)

[ Shift Operations

‘Manager (SOMs)

Environmental
Compliance Officer

Resident Waste
Service Provider

VI VI VIS VI

- X

Non-Resident
Waste Service
Provider

- X

X .

* Refer to the 200 Area Liquid Waste Processing Facilities Dangeroué Waste Training Plan for a

complete description of coursework in each training catego
Facilities Dangerous Waste Training Plan address the 242-A Evaporator, the

Facility, and the Liquid Effluent Retention Facility.

Attachment 35.8.4
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11.0 CLO'S.URE AND FINANCIAL ASSURANCE

This chapter describes the planned activities and performance standards for closing the 242-A Evaporator
Firal closure will begm when the 242-A Evaporator is no Ionger needed. :

11.1 CLOSURE PLAN/FINANCIAL ASSURANCE FOR CLOSURE

The 242-A Evaporator will be clean closed with respect to dangerous waste contamination that resulted |

. from operation as a TSD unit. To facilitate closure, the 242-A Evaporator is being viewed as consisting
of six components: tanks, ancillary equipment, piping, concrete floors/liners, structures, and underlying

soil. Only areas that have treated, stored, or handled dangerous waste will undergo closure activities.
Remedial actions with respect to contamination that was not a result of use of these areas for treatment,
storage, or handling of dangerous waste are outside the scope of this closure plan.

Contaminated equipment, tanks, and piping removed from the 242-A Evaporator will be consideted
"debris" and transported to an appropriate permitted treatment, storage, or disposal unit for final
disposition.’ Uncontaminated structures will be left for future use or disassembled, dismantled, and
rernoved for disposal. Uncontaminated equipment and structures could include aqueous makeup, HVAC
and piping, steam condensate and cooling water piping, and the control room and office areas.

The pipes located west and north of the 242-A Evaporator, which connect to A Farm and AW Farm, are
in the same bundles with pipes used for transfers between tanks in the DST System. To minimize
radiation exposure during closure, these pipes will be closed at the same time the piping for the

DET System is closed. Closure of these pipes will be performed per Double-Shell Tank System
Dangerous Waste Permit Application (DOE/RL-90-39). The pipelines between the 242-A Evaporator
and the 207-A pump pit, and in the 207-A puinp pit, used for transfer of process condensate, wﬂl be
closed per this closure plan.

Clean closure requires decontamination or removal and disposal of all dangerous waste, waste residues,
contaminated equipment, soil, or other material established in accordance with the clean closure
performance standards of WAC 173-303-610(2). This and future closure plan revisions will provide for
compliance with these performance standards. All work will be performed ALARA with respectto
worker exposure to dangerous and/or any other workplace hazards. Activities that are planned to achIeve
clean closure are presented in the following sections,

11.2 CLOSURE PERFORMANCE STANDARD

Clean closure, as provided for in this plan, and in accordance with WAC 173-303- 610(2) will eliminate
future maintenance and will be protective of human health and the environment.

After closure, the appearance of the land where the 242-A Evaporator is located wili be consistent with

* the appearance and future use of the surrounding land areas. This closure plan proposes to leave clean
structures and equipment in place after ciosure for potential future operations. This need will be

evaluated at the fime of closure.

11,21 'Closure Standards for Metal Surfaces, and Concrete

This closure plan proposes use of a 'clean debris surface! (defined in the following paragraph) as the clean
closure performance standard for the metal surfaces, and concrete that will remain after closure. This
approach is consistent with Ecology guidance (Ecology 1994) for achievement of clean closure.

Attachment 35.11.1
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Attainment of a clean debris surface can be verified visually in accordance with the standard that stafes, o
"4 clean debris surface means the surface, when viewed without magnification, shall be free of all visible L
contaminated soil and hazardous waste except residual staining from soil and waste consisting of light '
shadows, slight streaks; or minor discolorations and soil and waste in cracks, crevices, and pits may be
present provided that such staining and waste and soil in cracks, crevices, and pits shall be limited to no
more than 5% of each square inch of surface area” {40 CFR 268.45). .

pr—

Decontamination of concrete, per i:h_e *debris rule’ is based ona physical extraction method
(40 CFR 268.45, Table 1).. The performance standard is based onremoval of the contaminated layer of

~ debris. The physical extraction performance standard for concrete is removal of 0.6 centimeter of the -

surface layer and treatment o a clean debris surface. - -
1122 Closure Standards for Tanks -

Using the 242-A Evaporator’s decontamination system, the tank system could be flushed and
decontaminated. The rinsate will be sampled and apalyzed. Results of the analysis with Iess than
designation limits for the constituents of concern will be accepted as indicating that the tanks are clean
with respects to-dangerous waste residues. An alternative to decontaminating the tanks is to remove and
dispose of the tanks accordingly. - . :

1123 Closure Standards for Internal and/or External Piping N

The internal and/or external piping of 242-A Evaporator will be flushed and drained as part of closure.
The rinsate will be sampled, and analyzed. Results less than designation limits, for the constituents of
concern will be accepted as indicating that the piping is clean with respect to dangerous waste or

dangerous waste residues. s - R - s

11.2.4 - Closure Standards for Ancillary Equipment

Ancillary equipment is defined as pumps and other miscellaneous equipment not otherwise specified in
this closure plan. Ancillary equipment will be remqved and disposed. ' '

1125 ‘Closure Standards for Underlying Soils

Clean closure of soil under the 242-A Evaporator will be accomplished by determining that the coated
concrete floor and stainless steel liners, kept contaminants from reaching the soil. The coated concrete
and liners provided secondary containment for all the tanks, process piping, and ancillary equipment
within the building. Unless inspections identify potential through-thickness cracks indicating
containment failure and a subsequent potential for soil contamination from TSD unit operations, the sail
will be considered clean closed. However, if inspections identify such cracks, and there have been
documented spills in the vicinity, potential soil contamination will be investigated. Soils will be sampled
and analyzed for constituents of concerns. If the soil analytical results determine that, the constituents of
concern are at or below agreed to regulatory cleanup levels, the soil will be considered clean closed. The
Hanford Facility RCRA Permit Condition H.K defines regulatory cleanup levels. Sampling and disposal
objectives will be determined at the time of closure.activities through the data quality objectives process.
If verification sampling is required, a sampling analysis plan will be prepared before closure in a manner
consistent with Ecology guidance (Ecology 1994} for achievement of clean closure.

11.3 CLOSURE ACTIVITIES

At the time of ¢losure, the closure pi‘an will be modified as necessary fo reflect current regulations and’
information. Ifit is determined that clean closure is not possible, the closure plan will be modified io e
address required postclosure activities. ‘

Attachment 35.11.2
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11.3.1 General Closure Activities

* The approach to 242-A Evaporator closure is to dispose of accumulated liquid waste by transferring the

waste to the LERF.- After the waste has been removed, clean closure of the tanks, process equipment, the
piping, concrete/liners, and the structures will be accomplished by decontaminating the components, as
necessary, and demonstrating that clean closure performance standards are met. Clean closure of the soil
will be accomplished by demonstrating that the concrete and liners kept the contaminants from reaching

- the soil. If it is determined, that soil contamination is possible, investigation and cleanup of the soils will

be managed appropriately. All work will be performed ALARA with respect to worker exposure to
dangerous and/or mixed waste, radioactivity, hazardous chemicals, or any other workplace hazards.
Contanﬁnation if present, will be managed in compliance with regulatory requirements.

Eq mpment or matenais used in performing closure activities will be decontammated or disposed at a
permitted facility.

11.3.2 Constituents of Concern for Closure fm_' 242-A Evaporator

Based on process knowledge and the risk to human health and the environment, the constituents of _
concern for closure will be selected from the list of dangerous waste numbers in Attachment 35,
Chapter 1.0 through the data quality objective process.

11.3.3 Removing Dangerous Waste

All of the w_aSte inventory at the 242-A Evaporator will be processed before closure, Any residue
reraaining in piping and equipment will be removed to an appropriate TSD unit.

11.3.4 Decontaminating Structures, Equipment, and Soils

Before closure activities begin, all waste inventories will be removed. To facilitate closure, tanks,
internal and/or external piping, ancillary equipment, concrete floors/liners, structures, and soil directly
beneath the structure will be decontaminated, as necessary, to demonstrate that the clean cIosm'e
performance standards are met.

Removal and disposal of most of the components will be determined at the time of closure. Clean closure
of the soil will be accomphshed by demonstrating that the concrete/liners kept contaminants from
reaching the soil.

11.3.4.1 Tanks

After all pumpable waste has been removed from the tanks, the interior of the tanks, including the internal”
components such as the agitator, either will be flushed and decontaminated by adding or spraying with

steam, a water-soluble cleaner, or other approved method, or removed as debris and disposed
appropriately.

If the tanks are decontaminated, the tanks will be inspected visually for compliance with the performance
standard. Because of possible radiation exposure, visual inspection of the vapor-liquid separator will be
made remotely using a camera or other device that allows verification of meeting the standard. If any
areas are found not to meet the clean debris surface performance standard, these areas will be
decontaminated in-place. Per the debris rule, only removal of contaminants from the surface layer is
necessary for metal surfaces. ‘Contamination will be removed from the surface layer using either -
high-pressure water blasting (a physical extraction meﬂaod) or by hand or remote wiping, washing,

brushing, or serubbing using an approved cleaner, and rinsing with water or by other appropriate
methods,
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If the decontamination option is used, the outside of the tanks aiso will be inspected for compliance to the
performance standard. Any areas found not to meet this performance standard will be decontaminated |
in-place. Contamination will be removed from the surface layer using any of the methods described for
internal tank decontamination or another appropriate method. Before using decontamination selutions on
the outside of the tanks, the floor will be inspected for cracks or other openings that could provide a
pathway to soil. This inspection will be performed as described in Section 11.2.1 in conjunction with
mapping of potential through-thickness cracks.  Any such cracks will be mapped. The cracks will be
sealed before beginning treatment or other engineered containment devices (e.g., collection basins) will
be used to collect and contain solutions. - . ' :

Decontamination residues will be collected, designated, and managed, If it is not possible to meet the _

" clean closure performance standard, contaminated portions of the tanks could be removed, designated,

and disposed of accordingly. The inspections for a clean debris surface will be documented on an
inspection record. .

11.3.4.2 Internal and/or External :Piipin_g and Ancillary Equipment

The initial closure activity for the piping that is associated with the areas undergoing closure will be to -
identify the lines that might have carried dangerous waste. Only piping that might have carried dangerous
waste will undergo closure activities. S _ o

The piping that will undergo closure will be rinsed and the rinsate will be sampled and analyzed for the
constituents of concern. The constituents of concern will be based on knowledge of what constituents
were in the dangerous waste carried through the particular piping. The flushing, sampling, and analysis .
will be repeated until the rinsate no longer designates as dangerous waste. If the rinsate doesnot
designate based on the concentrations of the constituents of concern, the piping will be considered clean

with respect to this closure. If necessary, the piping will be rinsed with a decontamination solution before -

sampling and analyses. If it is not possible to meet the clean closure standard, portions of the piping will
be removed, designated, and disposed of accordingly. The ancillary equipment will be removed,
designated, and disposed of accordingly. : : .

The 207-A pump pit, located east of the 242-A Evaporator, will be closed using the 'performanc_é

- standards for pipes and concrete. ‘A visual inspection will be performed. If the interior surfaces mect, the

performance standards, the 207-A pump pit will be considered clean closed. If the performance standards
are not met, the interior surfaces will be cleaned using an appropriate decontamination method and the
method repeated until the surfaces meet the clean closure performance standard. '

11.3.4;3 Concrete/Liner

The coated conerste floor and the pump room sump liner provide secondary containment for all the tanks,
process piping, and ancillary equipment. All concrete and liners will be inspected visually and surveyed
radiologically before any decontamination. The purpose of the inspection will be twofold: to identify
and map any cracks in the concrete that might have allowed contaminants a pathway to the soil below and
to identify areas that potentially are contaminated with dangerous waste or dangerous waste residues. The
inspection standard will be a clean debris surface as defined in Section 11.2.1. The inspection of the
concrete for a clean debris surface will be documented on an inspection record. Those areas aiready
meeting the standard will be clean closed as is. ' S S '

Those potentially contaminated areas will undergo decontamination to meet the clean closure standard of -~

a clean debris surface. The concrete will be washed down; the rinsate collected, designated, and disposed
of accordingly. The concrete will be re-inspected for a clean debris surface. Concrete surfaces indicated

by visual examination, as potentially still being contaminated will have the surface layer removed to a

depth of 0.6 centimeter by scabbling or other approved methods. This will not threaten the environment,
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even if potential tbxough -thickness cracks had been found during the inspection, because concrete
decontamination (scabbling) will not employ liguid solutions that could enter cracks and because

- scabbling residues will be vacuumed away from cracks as any resxdue is generated.

Achievement of a clean debris surface will be documented on an inspection record. Decontammanon
residues will be coliected, designated, and managed as appropriate.

11.3.4.4 Structures _

If contaminated with either dangeroﬁs or mixed waste constituents, structures will be decontaminated

and/or disassembled, if necessary, packaged, and disposed in accordance thh ex1st1ng land d1sposal
restrictions (WAC 173-303-140).

Closure steps could include the foilowing activities.
»  Containerize (as necessary and practicable) and remove any remaining waste.

» Review operating records for spillage mmdents and visually inspect area surfaces for evidence of
contamination or for cracks that could harbor contamination or allow the escape of decontamination
solutions. Inspect storage area surfaces for visible evidence of contamination (e.g., discoloration,

material degradation, wetness, and odor). If contamination is evident, the affected area(s) will be
decontaminated.

« Decontaminate walls and floors to minimize the potential for loose contamination and to facilitate any
required radiation surveys and/or chemical field screening. Wash down could be by water rinse or
high-pressure, low-volume steam cleaning coupled with a detergent wash. After decontamination, the
building walls and floor will be compared to closure performance standards.

s . Collect rinsate and manage as dangerous waste for appropriate disposal.

«  Secure (lock) personnel entries into building and post doors with appropriate warning signs.

Clean closure of structures will occur in accordance with WAC 173-303-610. | Remediétion of s0il

contamination beneath or around containment buildings will be performed in con_]unctlon soil closure'
requlrcments :

11.3.4.5 _Undeﬂying Seils

Clean closure of soil under the 242-A Evaporator will be accomplished by demonstrating that the coated
concrete floor and stainless steel liners kept contaminants from reaching the soil. The coated concrete
floor provided secondary containment for all the tanks, process piping, and ancillary equipment. Unless
ingpections identify potential through-thickness cracks indicating containment failure and a subsequent
potential for soil contamination from TSD unit operations, the soil will be considered clean closed.
However, if inspections identify such cracks, and there have been documented spills in the wcm:ty,
potential soil contamination will be investigated.

Where it is possible visually to inspect directly beneath the tanks, a visual inspection will be performed.
Where it is not possible visually to inspect beneath the tanks, an evaluation of the tank integrity will be
made. The condition of the tank will be evaluated to determine if there was any potential for leakage. If
no cracks, severe corrosion, or evidence of leaks is observed, it will be reasoned that mixed or dangerous
waste solutions could not have penetrated to the soil directly below the tank.
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Extémai piping between the 242-A Eifaporator and the 207-A pump pit is double-lined with a leak Y

detection system. If records indicate that no leaks from the primary piping occurred, the soil will be L
considered clean with respect to RCRA closure. ' : I o

114 MAXIMUM WASTE INVENTORY

The 242-A Evaporator is used to treat mixed waste from the DST System by removing water and most
volatile organics. Two waste streams Jeave the 242-A Evaporator following the treatment process. The
first waste stream, the concentrated slurry (in which approximately half the water content is removed and
a portion of the volatile organics), is pumped back into the DST System. The second waste stream, ’
process condensate (containing a portion of the volatile organics removed form the mixed waste during
the evaporation process), is routed through condensate filters before being transferred to LERF. The
242-A Evaporator is used to treat up to 870,642 liters of mixed waste per day. - '

Tank C-100 receives process condensate and potentially.contaminated drainage from the vessel vent
system. The maximum design capacity for the C-100 tank is 67,380 liters. '

Vapor«-li_quid;sbparator, C-A-1, is located in the evaporator room and is used to separate Vaj)br from the
boiling slurry solution and deentrain liquid from the vapor before it enters the condensers in the ‘
condenser room. - The maximum design capacity of C-A-1 is 103,217 liters. :

11.5  CLOSURE OF TANKS

Clean closure of 242-A 'Evapbrator will consist of the removal and disposal of ali dangerous waste and
the decontamination and/or removal and disposal of contaminated equipment, including tanks. . s

11.6 SCHEDULE FOR CLOSURE

Closure of 242-A Evaporator is not anticipated to occur within the next 15 to 20 years. The actual year of

closure will depend on the time required for current waste to be processed and what role the

242-A Evaporator will play in processing additional waste generated during future activities in the
200 Areas. Other factors affecting the year of closure include changes in operational requirements,

 lifetime extension upgrades, and unforeseen factors. When a definite closure date is established, a revised

closure plan will be submitted to Ecology. The activities required to complete closure are planned to be
accomplished within 180 days. Should a modified schedule be necessary, a revised schedule will be
presented and agreed to before closure.

.- Attachment 35.11.6
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12.0 REPORTING AND RECORDKEEPING

Reporting and recordkeeping requirements that could be applicable to the Hanford Facility are described
in Attachment 33, General Information Portion, Chapter 12.0 (DOE/RL-91-28). Not all of these
requirements and associated reports and records identified in Chapter 12.0 of the General Information
Portion are applicable to the 242-A Evaporator. Those reporting and recordkeeping requirements
determined to be applicable to the 242-A Evaporator are summarized as follows:

» Hanford Facility Contmgency Plan and incident records (as 1dent1ﬁed in the General Informatlon ,
Portion):

— Immediate reporting
—  Written reporting.
»  Unit-specific permit documentation and associated plans

«  Personnel training records

_ » Inspection records (unif)

» Land disposal restriction records
+  Waste minimizaﬁon and pollution prevention.

In addition, the following reports prepared for the Hanford Facility will contain input, when appropnate
from the 242-A Evaporator:

«  Quarterly Hanford Facility RCRA Permit modlﬁcatlon report
« Anticipated noncompliance
+  Required annual reports.

Annual reports updating projections of anticipated costs for closure and postclosure will be submitted
when the 242-A Evaporator closure plan is submitted to Ecology (Attachment 35, Chapter 11.0).

The 242-A Evaporator Operating Record ‘records contact' is kept on file in the General Information file of
the Hanford Facility Operating Record (refer to- Attachment 33, Chapter 12.0 [DOE/RL-91-28]).

Attachment 35.12.1
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13.0  OTHER FEDERAL AND STATE LAWS

Applicable federal, state, and local laws applicable to the 242-A Evaporator are discussed in
Attachment 33, General Information Portion, Chapter 13.0 (DOE/RL-91-28). Generally, the laws
applicable to the 242-A Evaporator include, but might not be limited to, the following:

Atomic Energy Act of 1954

Federal Facility Compliance Act of 1992

Clean Air Act of 1977 _

Safe Drinking Water Act of 1974

Emergency Planning and Community Right-to-Know Act of 1986
Toxic Substances Control Act of 1976 _

National Historic Preservation Act of 1966

Endangered Species Act of 1973

Fish and Wildlife Coordination Act of 1934

Federal Insecticide, Fungicide, and Rodenticide Act of 1975
Hazardous Materials Transportation Act of 1975

- National Environmental Policy Act of 1969

Washington Clean Air Act of 1967

Washingion Water Pollution Control Act of 1945
Washington Pesticide Control Act of 1971

New Source Construction Permits

Model Toxics Control Act

Benton Clean Air Authority Regulation I

State Environmental Policy Act of 1971.

Attachment 35.13.1
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1.0 IKTRODUCTION
1.1 General Comments

This Integrity Assessment Report {IAR) is prepared by Fluor
Daniel Northwest (FDIW) under contract to Lockheed-Martin
Hanford Company (IMHC) for Waste Management Hanford (WMH),
the 242-a Evaporator (facility} operatioms contractor for
Fluor Daniel Hanford, and the U.S. Department of Energy, the
system owner. The contract specifies that FDNW perform an
interim {5 year) integrity assessment of the facility and
prepare a written IAR in accordance with Washington
Administrative Code {(WAC) 173-303-640{2).

The WAC 173-303 defines a treatment, storage, or disposal
(TsD} facility tank system as the "dangerous waste Storage
or treatment tank and its ancillary equipment and
contaimment." This integrity assessment evaluates the two
tank gystems at the facility: the evaporator vessel, C-2-1
{also calied the vapor-liguid separator), and the condensate
cellection tank, TH-C-100. This IAR evaluatzas the 243-3
facility tank systems up to, but not including, the last
valwve or flanged connection inside the facility perimeter.
The initial integrity assesswent performed on the facility
(Appendix A: Reference 13) eveluated certzin subsystems not
directly in contact with dangerous waste, such as the steam
condensate and used raw water subsystems, to provide: .
technical information.  These subsystems were not evaluate
in this IAR. S : ' o

The last major upgrade to the facility was project B-5324.
The facility modifications, as a result of project B-534,
were evaluated in the 1993 facility interim integrity =

assessment. Since that time, the following upgrades have
occurred in the facility: - ' '

® Installation of a process condensate recycle system.
e Ingtallation of a package steam boiler to Qfovide steam

for the facility. The package boiler is not within the
scope of the faciliity TSD. ‘
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® Rerouting of the steam condensate and used raw water :
systems to the treated effluent disposal facility (TEDF).
Steam condensate and used raw water are not dangerous
wastes. T ‘ '

-

The purpose of the 242-4 Bvaporator ig to reduce the volume
of dangerous waste regquiring interim storage in underground
double shell tanks (DST) for eventual treatment and
disposal. The waste volume reduction is achieved via
evaporative concentration. The facility is designed and
egquipment selected to maintain & set boil-off rate of 2.65
liters/second {40 gallon/wminute) at a feed rate of 4.4 to
7.6 liters/second (70-120 gallons/minute), yielding a waste
voiume reduction factor ranging from 35 percent to 60
percent. The facility has seven cperational subsystems that
are described as follows: _ :

i.  Evapeorator Process and Slurry Subsystem: The evaporator
and process slurry subsystem circulates the waste feed
through the evaporator and the rsboller vessels, boiling off
water vapor and concentrating the waste into a slurry. The
water vapor is routed through the vapor condenser subsystem
and the concentrated slurry is sent to a double shell tank.
The evaporator vessel and the associated recirculation
loop/reboiler are a dangerous waste storage tank system
subject to the tank requirements of WAC 173-303. :

2. Vapor Condenser Bnbsysteﬁ:‘ The vapor condenser (VC)
subsystem includes the three condengers operated within the
facility. They condense the water vapor from the evaporator

‘to form the process condensate (PC). The PC goes through

the PC subsystem. The uncondensed vapors and
non-condensable gases are filtered and menitored fox
radicactive contamination prior to discharge to the
atmosphere through the vessel vent subsystem. The vapor

condenser subsystem is ancillary egquipment associated with -

the condensate collection tank which is a dangerous waste
storage tank system subject to the tank regquirements of
WAC 173-303. : .

- HNF-2505, Rev. O
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3. Vessgel Vent Subsystem {(NON-DANGEROUS WASTE SUBSYSTEM) :
The vessel vent (VV}-subsystem contains a seriss of
high- efficiency particulate air {HEPR) .filters, de-
entrainment pads, radiation monitoring system, and various
heating and ventilating eguipment. Uncondensed vapors and.
non-condensable gases that have been passed through the V¢

subsystem are filtered and vented to the atmosphere through
this subsystem.

4. Process Condensate Subsystem: The PC subsystem receives
the condensed water vapcrs {(process condensate) from the
vapor condenser subsystem. The process condensate drains
into the condensate collection tank, TK-C-100, and is
transferred to the liguid effluent retention fac;llty
(LERF} . If additional decontamination is necessary prior to
transferring process condensate to the LERF, the process
condensate may be sent through the IX-D-1 ion exchangs
column to reduce the cesium (Cg) and strontium {Sr) content
of the PC, However, use of the IX-D-1 is not antzczpatea
for the duration of the life expectancy of the facility.

The process condensate subsystem is continuously monltored
for radicactive contamination by the RC-3 radiation monitor..
In the event of radicactive contamination above the RC-3
monitoring/diversion system activation setpoint, the process
condensate is automatically diverted back to the TR-C-100
condensate catch tank or the 2£41-2W-102 feed tank. The
condensate .ccilection tank is a dangerous waste Storage tank
syStem subject to the tank requirements of th 173-303.

5. Steam.Condensate Subsystem (NON- BRNGEROBS WASTE
SUBSYSTEM) : The steam condensate subsystem routeg steam
condensed in the reboiler to the TEDF. The steam condensate
subsystem has an in-line radiation monitor, RC-1, whick

- continuously monitors for excessive radioactive
contamination. In the event of radiation detection in the
system, the steam condensate discharge will be stopped.
through the SC-501 pipeline from the facility and diverted
£o0 the 241-AW-102 feed tank. <
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6. Raw Water Disposal Subsystem (NON-DANGEROUS WASTE =
SURSYSTEM) : 'The raw water disposal subsystem discharges raw
water used as the cocliant for the condensers to TEDF. The.
raw water disposal subsystem is continuously monitored for
radicactive contamination with the RC-2 radiation monitor.
In the event of radicactive contamination above the RC-2
monitoring system activation setpoint, an alarm sounds and
the system is manually shut down. :

7. Puilding and Secondary Containment Subsystem: This
subsystem includeg the evaporator building structure and the

asscciated sump and drain systems. - The opérating area is a

poured-in-place concrete structure divided into six specific
roomg. Those portions of the structure that may come in
contact with the waste solutioms are coated with =
chemically resistant acrylic coating or lined with stainless
stesl catch pans. ' SR O

The facility rooms have drains which route spills away IZrom
‘occupied areas. The sump drains from a 10 inch overfliow
iline to the 241-AW-102 feed tank. Drains from areas
containing low activity process condensate, drain through a
6 inch line directly to the 241-AW-102 feed tank. A third
drain line to the 241-AW-102 feed tank is used to guickly
drain the evaporator vessel in an ewergency.

1.2.1 Operating Parameters: Operating parameters Zor the
242-2 Evaporator include the pressures and tempsratures
listed in Appendix G: Table G-1. The system temperatures
and pressures were calculated from the appropriate process
flow and operational data sheet design parameters for the
components listed in this Appendix.

1.2 Scope

The scope of this integrity assessment is based on the
recommendations in the original integrity assessment reporti.
The major tasks associated with this integrity assessment

Cinclude:

'a. TNondestructive examinztion (NDE) of selected logations
and components - '

b. Leak test of the evaporator/reboiler system and the
condensate colliection tank

4
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¢. Visual walkdown of the facility for signs of degradation

d. Review of operating logs and occurranee reports for .
events which may hsve caused degradation to the vessels

2, Review of original integrity assessment documentation to
determine baseline status

f. Review of national codes and stanﬁards and DOE Orders to -

determine if there ars significant new or revised
reguirements related to integrity of existing
facilities.

This integrity assessment is limited to those vessels and
piping within the facility which contain dangercus waste
solutions. It does not include transfer piping or systems
which do not contain dangerous waste. This IAR is certified

by an Independent’ Quallfled Registered Professicnal Engineer
{EQRPE)

1.4 Ccmments on 0ert1f1cat10n

Paragraph 3.0 contains a certification on the accuracy of
the information presented in this report. The certificate
is gigned and sealed by an Independent Qualified Registered
Professional Engineer {IQRQE} in accordance with WAC~
173-303-640{2).

2.0 ASSESSHMENT

The 1nteg*1ty of the tank system described above, parag*aph
1.2, is adeguate to prevent failure caused by corrosion or by
strucuu*al loads imposed by the systewm's intended service.

See Appendix &, (1}, {(7), and {13) for a complete description
of the system and intended service. The conclusions presented
are based on performed system leak tests, walkdowns,
ultrasonic tests, and = review of the applicable codes,
standards, design, and construction documents, in addition to
the previous interim integrity assessment. The foilowing
paragraphs (2.1 - 2.5) discuss. specific considerations to
ensure the facility's tank system complies with the
reguirements of WAC 173-303-640(2).
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2.1 Codes and Standards

Because the systems at the facility which handle dangerous
waste have not undergone any significant modifications or
revisions to the tank system, an in depth review of the
applicable codes and standards was not performed for this
TAR. The review and evaluation of the cedes and standards
performed for the 1993 IAR is sufficient fo* thisg report

2.2 WVaste Charaaterzzatmon

The 242-2 Evaporator facility receives and treats Washington
State dangerous waste {categorized as "Extremely Hazardous
Waste" by the RCRA Part E.perm_t appllcatlon) {2ppendix A:
Reference 7). The generation of this waste is the result of
past Hanford defense production operations. These wastes

are feed stock to the 242-A Evaporator. The procsss : .
condensate produced by evaporation is categorized as a {3
"Dangercus Waste' and is essentlally water with onrly trace _ e
contaminants.

The chemﬂstry associated w1bh the various process waste
streams in the facility {e.g., evaporator feed, double shell
slurry feed, process condensate, cocling water, and steam
condensate) are classified as dangerous waste streams. The
current chemical comp031tzon of these waste streams is the
same as those reported in the facility's baseline _ntegvlty
assessment. Therefore, the waste characterization = -
evaluation of the streams that was performed for the 1993
IZR ig still wvalid for this IAR. (See Appendix G: Table G-4
for bulk chemistry.] : ' : _

2.3 Tank System Age

 Construction of the 242-A Evaporator was completed in 1977
at which time it became operational. The facility's
original design life was ten years {appendix A: Reference
1}. The TK-C-100 Condensate Catch Tank was fabricated in
1951 as part of another project; however, this catch tank
wag never used on that project. The tank was upgraded in
1877 to be congisgtent with the 242-A Evaporator fa“lllty
design standards and installed in the 242-2 facility. &s
regult of Project B-B34, soue facility components were
upgrades Or replacea. ‘These components were evaluated in

m
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the lagt 242-3 facility integrity assessment {Rppendix &:
Reference 13} and not identified for special evaluation for
this integrity assessment.

Those components that wsre affected by Project B-534 are
noted here for historical“reccrd. They include:

Components - : Year
' E-C-1 Primary Condense 1980
P-B-1 Pump D 1980
P-B-2 Bottoms Pump 1990

Migcellaneous Process Piping 1890

- The 242-A Evaporator is conveniently described by seven
subsystems according to the function or process of each
subsystem as described below. Four of the subsystems store,
transport or treat Washington State dangerous wastesg, the
cther three subsystems do not. -

.:ZQg Potential for Corrosion Failure

The conclusion of this JAR concerning corrosion failure is
that the facility is in good condition and can continue
operation. This conclusion is based on ultrasonic testing
data of various systems, and z comparison of this data with
similar data for the 1993 integrity assessment. The
‘technical support for this conclusion is that the types of
dangerous wastes currently availsble for processing in the
faciiity have not changed since the facility became
operational in 1877. Ultrasonic tests made of the wall
thicknesses for the evaporator/reboiler loop, condensste
catch tank {TK-C-100), and process condensate condensers
made in 1893 and 1298, are essentially the same, and are
within the margin of error of the testing eguipment. This
indicates that there has been no measurable or noticeable
detericration of the tahk system’'s integrity. See Appendix
E for comparison of the two sets of UT data.

Also, a corrosion evaluation, based on the UT data for this
integrity assessment, verified that the chemistry of the
waSte streams introduced to the facility have had a minimal
effect on the eguipment.  Therefore, the conclusions _
concerning corrosion failure that were arrived at in the
1993 IAR remain valid for this report.

7
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The following are general comments concerming corrosion
failure: ' '

e The wmaterials of construction, system design, and
protective coatings for the 242-2 facllity tank system
provide adequate corrosion protection and compatibility
with Hanford defense wastes and the process streams
generated within the facility. The wall thicknesses of
the equipment and piping are above the "T-nom® thickness
minus the mill tolerance which is the minimum thickness
expected during original comstruction (see Appendix
E: E~1). This is consistent with the results of the 1883
IAR, . '

® The 242-2 Evaporator corrosion protection program
consists of materials, methods of construction, and
contrel the process chemistry for the liquid waste
epvironments. The facility components and piping are . _ :
constructed primarily of austenitic stainless steels and _ R
low alloy carbon steels.  Gaskets at component and piping
connections are chemically registant non-metallics. Each
subsystem was designed for specific operating parameters
and material/enviromment compatibilities. : -

® Based on the corrosion evaluation, it is recommended that
211 accessible eguipment amd grid points that were tested
in for the 1993 integrity assessment be tested during the
next. integrity assessment. That will provide for a more
extensive corrosion rate evaluation, and a more
exhaustive evaluation can be made to establish the.
remaining eguipment life ‘(see Appendix E).

2.5 Leak Test and System Walkdown

Hydrostatic leak tests were performed on the C-100 :
Condensate Catch Tank and the Evaporator/Reboiler loop. The
criteria for acceptable leak tests of these systems was "noO
detectable iesaks" over a 24 hour period.

The leak. test data and walkdown inspection results were
reviewed and sign off by the 242-A Facility Cognizant
Engineer and Quality Assurance representative. Final
disposition of the condensate catch tank and .
evaporator/reboiler loop is: ®"System and compcunents are

g | . . . ‘ I\\AI»,_/?
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acceptable based on the inspection results. No further -
evaluation is reguired." . -

2.5.1 C-100 Condensate Catch Tank Leak Test: This leak test
was conducted with the same criteria as the 1983 integrity
assessment (Appendix A: Reference 13). This test was

conducted in accordance with process memo LWSE-025 {Appandix

D: D-1}).  The leak test duration was 24 hours and the result
wag that the system passed the test on the First attempt.

2.5.2 Evaporator/Reboiler Loop Leak Test: The lesk test. for
the evaporator/reboiler loocp was conducted in accordance
with process memo IW98-44 (Appendix D: D-3). The leak test
duration for this system was 28 hours. The .
evaporator/reboiler loop was filled with 27,507 gallens of
‘water as measured on the LIC-CAL liquid level indicator.
Ligquid level measurement readings of the loop were taken
every hour during the test. The liguid level varied from
plus 5 gallons to minus 11 gallons from the initial liquid
ievel in the loop. These variations ars within the
cperating range of the level weasuring equipment and the
minor temperature fluctuations in the system. Readings were
taken on tanmk 241-AW-102, the evaporator drain tank, before
and after the test. -During the leak test, seal water fo
the recirculation pump, P-B-1, was routed to Tank :
241-AW-102. This accounts for the liquid level incresse in
Tank 2Z1-AW-102. : :

2.5.3 Visusl Inspection of Evaporator/Reboiler Room
Concrete Coating: During the visual inspection of the
evaporator/reboiler equipment in the evaporator/reboiler
room, an inspection of the secondary containment concrete
and special protective coating (floor and partial wall) was
performed. There were no sions of deterioration or wear of
the protective coating {(see Appendix D: D-2 and D-3}.

However, the corrosion evaluation performed had one concern

about the concrete coating that may come in contact with the

waste. That concern is that the coating materizal is not
recomeended for immersion services and may not be suitable
for this application. The current material being used is a
chemically resistant acrylic coating (Carboline D3358 primer
and Carboline D3352 topcoat). It is recommended that
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several concrete coating/lining wmanufactures {(e.g., Ameron,
Standard, Plasite, Koch) be consulted for recommendations on
the optimum concrete lining for this service '
(see Appendix E}. . g : '

2.6 ?utute Integrity Assessments

2.6.1 Future Integrity Assessment Freguency: The 1983 IAR
established a repeat integrity assessment freguency of five
years/8,000 hours of operation between interim integrity
agsessments. ‘The basis for the five year/8,000 hour
frequency is that the 242-A Evaporator has an inherent _
' corrosion protection, stringent operational controls, and
aggressive preventative programs in place. -

Based upon the findings of this IAR, it is recommended that
the next facility integrity assessment is performed be no
later than July 15, 2008 {ten years after submittal of this
TAR.} The basis for this recommendation is that the results
of the ultrasonic testing is the "minimum remaining life"
for all the equipment tested is greater than 20 years (se=
Appendix E: E-1). This.is with the exception of the E-C-1
condenser, which has a minimum projected remaining life of
greater than 13 years. The remainipg life estimates are
based on the minimum measured thickness {in 1993 or 1898},
the average corrosion rate and the nominal Thickness minus
the Mill Tolerance thickness. When this thickness is -
approached, an actual minimum thickness, based on the design
pressure and applicable codes can be determined.

In. the event of significant off-normal events, such as
earthquakes cor major process upsets, procedures and
mechanisms are in place through the DOE Order system to
ensure orderly shut down and complete review of facility
integrity prior to restart. :

2.6.2 Future Integrity Assessment Scope: The scops of

future integrity assessments should include the process
subsystems assessed by this report. In addition to WAC

1¢
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dangerous waste reguirements, future integrity assessments
“should include: '

Complete wvisual walkdown of the facility and components.
Zor the types of degradation identified in paragraph 2.4

“of this IAR'.

Repeat leak tests of evaporatorfreboiler looy and
condensate catch tank in accordance with an IQRPE
approved leak test plan.

Repeat ultrascnic testing for wall thickness of
components using the same locations and grids to the
maximum extent possible'. This data should be compared
with the data included in previous IZRs and this IAR for
trends.

Review of significant changes (if any) in national
consensus codes and standards and DOE Orders for design
and construction of this facility. '

Review of off~-normal cperational events.

1

Consideration should be given to the cost/benefit of repeat UT and visual inspectibns for
locations where accessibility and a¢ [ow as reasongbly achisvable dose rates may be prohibitive. .

-
- o
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3.0 ;NTBGRIT! 3SS£SSHENQ_CER!IFICAEIGK

#T have reviewed this document and believe the inspections,
tests, and analyses described herein are sufficient for
assessment of the tank system integrity in accordance with
Washington Administrative Code Section 173-303-640(2}."

®I certify under penz2lty of law, that I have personally
examined, and am familiar-with,'the_infcrmation submitted in
this document and all attachments and that, based on ny
inguiry of those individuals immediately responsible for :
obtzining the information, I believe that the information is
true, accurate, and complete. I am aware that there are
gignificant penalties for submitting false information,
including the possibility of fine and imprisomment.®

R , \m\ (-22-98
Sherman R. Tifft - ,\é L " Date
Fiucr Daniel Worthwes®t, Inc. - '
Registered Professional Engineer
Washington State PE Registration #18708

Expiration Date: May 22, 1999

- (original signed and sealed 6-22-88)

12

R
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WASTE CHARACTERISTICS
The 242-~2 Evaporator receives and treats mixed waste, which is
dangerous waste combined with radicactive components, from the
double-shell tanks. The dangerous waste portion is categorized
as an "Extremely Bazardous Waste" by the Washington State '
Resocurce Conservation and Recevery Act {RCRA}. program. The
 £acility treats the waste by evaporation, separating it into
concentrated slurry and dilute process condensate. Both of these
~ streams are also Washington State RCRA dangerous wastes. The
ateam Condensate, Raw Water, and Non-~Condensable Gases generated
by the evaporator process, through subsystems 3, 5, and & .

{paragraph 1.2 of this report), are not Washington State
dangerous wasies. : _ : '

Evaporator Feed Composition

The 242-A Evaporator receives 2 mixed blend of feed from tanks

throughout the double-shell tank system via the Evapcrator Feed P

 Tank, 241-2W-102. The feed contains liguid waste from chemical N
processing operations, facility-deactivations, and miscellaneous '

facility and laboratory discharges. The largest portion of

wastes are non-radicactive aguecus salts. . The feeds are highly

alkaline (pHE>12) and the primary chemical compounds are sodium

- compounds of hydroxide, nitrite, nitrate, aluminate, carbonate

and sulfate. The feed may also contain minor amounts of organic

" material (<7g/L). The approximate maximum concentrations of the

most abundant salts and ammonia are noted in Table B-1, below

The chemical compesition of the evaporator feed will vary frbm'
run to run and can range from essentially water to saturated
solution.

The principal :adiohucliﬁes in evaporator feed are Cs-137, angd .
§r-50. Minor and trace quantities of other radionuclides are
also present. Similar to the chemical constituents, the

concentrations or radionuclides in the feed varies as & function
. of source and blending.
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Table B-1: Chemical Composition of Evaporator Feed

NaNC, 1.8
NaAlO, 1.8
NaCO, 0.7
Na,SO, 0.2
Na,PO, 0.5

NH, 0.11

NaF 0.07

Slurry Compositions

Prior to the previous 242-A Evaporator integrity assessment,
slurry waste was concentrated to three basic forms. These forms
were Dilute Double-Shell Slurry Feed (DDSSF), Double-Shell Slurry
Feed (DSSF), and Double-Shell Slurry (DSS). Concentration is
performed at the 242-A Evaporator in passes, each pass assunes
50% water removal from the feed solution. DSS is slurry that has
been concentrated past the sodium aluminate saturation boundary
where massive crystallization/precipitation occurs. DSSF is
concentrated slurry which is one pass away from becoming DSS.

Due to tank farm requirements imposed priocr to the previous
integrity assessment, the sodium aluminate boundary is no longer
the controlling factor for target slurry concentrations, but is
typically driven by specific gravity (SpG) limits. Therefore,
the terms DDSSF, DSSF, and DSS will not be used. Instead, the
product will be referred to as concentrated slurry. The maximum
concentration of the concentrated slurry is shown in Table B-2.
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Table B-2: Chemical Composition of Concentrated Slurry

NaNo, 5.0
NaNo, 2.5
Naalo, 2.5
Naco,
Na,SO, 0.3
Na,PO, 0.1

NH, 0.15

NaF 0.6
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Evaporator Recir. System

H-2-98988, Sht. 1, (Rev.

Evaporator Recir. System

H-2-98988, Sht. 2, (Rev.

1 Drawing Index H-2-98970

2 Process Condensate System H-2-98990, Sht. 1 (Rev. 8, dated 10/96)
3 Steam Condensate System H-2-08993, (Rev. 11, dated 9/87)

4 Used Raw Water System H-2-98994, (Rev. B, dated 10/97)

5 prain System H-2-98995, Sht. 1, (Rev. 10, dated 10/97)
[ Drain System H-2-98995, Sht. 2, (Rev. &, dated 3/95)
7

8

9

Vacuum Condenser System

H-2-98999, Sht. 1, (Rev.

-
o

Vessel Vent System

H-2-98998, Sht. 1, (Rev.

|

&, dated 11/96)
4, dated 10/96)
10, dated 8/96)

10, dated 6/95)
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TR-C-100 Leak Test Instructions
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PROCESS MEMO

PHE LM28-026 Page 1 of &
. EXFI_‘I%R:IGR DATE: NIA

FROM: 200 Ares Liquid Waste Processing Facitities Engineering
PHONE: 373-4894 56-72 ' '

DATE: ¥arch 27, 1998 :
SUBJECT: K-C-100 Leak Test Instructions

To:  Shift Operstions Hanagers

£. R. Bloom - 5$6-71
b, E. Fhrckt S6-71
3. L. Foster . . §6-71
J. E. Geary 56-73
R. .. Nicklas 556-72
J. B, Petty S6-71
£. M. Gordon $7-55
#. J. Sulliven 86-72
g. H. Von_Bargen 86-72
b. J. #illiaws. 57-41
R. A, Wshiguist $6-72
¥, A. Bowman $6-72
D, A 3elle . S6-74
¢, E. Jensen . Ri-56
S, R Tifht : 8751
Process ¥emo File - 2025EAMD3
200 Ares R 2DZEEADS

This Process Memo provides Leak Test jnstructions for the TK-C-100 as part of
the 2a2-A Inteprity Assessment. Tnis test is being conducted under the
gverview of an jndependent Qualified Registered Professional Engineer (10RPES.
it is not necessary for Stete inspectors 1o Witness the test, nor 15 it

sary to notify the State of the date ang Lime of the test. Resuits of
‘the tesk test will be reported to the washington State Department of Ecotogy
with the final submitial of the 242-h Integrity Assessment. )

The external portions of the components, piping, flanges and velves will be
examined for evidence of lesks in accordance with the guigelines of ASME
Section XI, Division 1. class 3 (1989}, IWA-5240 “Visual Examinztion™ (V1-2).
and TWD-5000 "Systen Pressure Jests Visual Examinaiion metnods™ {VT-2i.

1f any lesks are chserved, follow-up engineering anzlysis shall be conducted
1o identify the type and extent of repairs required.
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PHE _LHBS-BZG Page 2 oT 6

Tnis test will encompass 3 7911 to just below the High level atarm of the TX-
C-100 tank as read on instrument WriC-C100. The level will be Filled to 653
a5 read on WFIC.-C100 per TO-600-130 section 5.3, *Overfiow TE-C-100 during
shutdewn™, - The Tollowing steps will not be perforsed n T0-600-180, 5.3.1.
£.3.2. 5.3.6, 5.3.8, 5.3.10-5.3.13. This procedure is designed to overfiow
E-C-100. however, for this lesk test it is only necessary to fill the tank to
the 65§ jevel. Perform steps 5.3.3, 5.3.4, 5.3.5, 5.2.7, ond 5.3.9 ensuring
that the level iz oniy Tillad to 658 as reat on WEIC-C100, HOT OQVERFLOW. .

_This level will be meintained for 2 24 hour hold period. The tank level ot
the start of the 24 hour bold period will be recorded and the tank ievel will
be monitored every hour on WFIC-Ci0D and recorded on Dats Sheet #1. . '

System cperator shall cali OC at the stert of the 24 hour hold time. (This
gg'i'i ;s to provide I with an independent verification of 24 hour hold stert
ime. R ST

Every Tour hours the fask wi11 be walked down to determine if leaks are .
visible or whether Hiquid is accumulating on the fioor of the condenser room,
on the pipes. or eguipment, and the rasults will be recorded on Date Sheet g2, . o

Small erratic up and down varistions of liquid 1evel can be doe 1o expansion
and contraction cue to tempergture changes, this would not be & zause for
concern. Howover, @ Slow steady dowrwiard trend in level is more likely to be
indicative of & Teak. :

1f the water level beging to drop noticeably mesting the criteris established
belew, notify the 242-A cognizant engineer SO an evaluation of the situstion
can be made.” The engineer shail decide i continuing with the Jeak test is
approprigte. o _

Leak Criterie: T

becreasing trend in TE-C-100 as-read on WFIC-CL00 level of 1% or more
during the 24 hour hold peried : ,

and

fny visuzl evidence of a lesk discovered during an snspection of the
tank and condenser room fioor. aﬁgratims shall inspect the TK-C-100
£ark every Tour hours during the hold period. o

If no leak is visually verified and level is decreasing, & boundary. valve
check shall be made to verify integrity and determine il vaives are Jeaking.
Vessel may be Tilled to the 55% level as read on WFIC-C100 as Yong as the
volume added does not exceed 500 gellons {approximately three and one half

jnches).

S
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PiF LH9B-026 Page 3 of 6

After a miniwem of 24 hours, the I inspector shall inspect the exposed
portions of the TR-C-100 fank and comnecting piping. Toe inspector shall
examine external accessibie aress of the tank paying particular eitention to
the weids, joints, ang ssams. The visul examination will also-be performed
of the pipe surfaces next 1o structurzl supports for evidence of wear caused
b{sﬁbration. The bottom Side of the fark with the associsted grain 1ine will
also be vrisu_a'i'lﬁ verifted to have nb Yeaks, Opersiions and &L inspectors will
£i11 put Dats Sheet £3 with visusl inspection resuits. : ‘

Atter the tetion of the visuel examinstion and condensate drain line
inspection. 242.4 cogrizant engineer shall review the cbservations and
accept or reject the results as identified by signature on gata sheet £3.

The zceeptance eriteria for this test are N0 OETECTABLE LEARS.

Y, M ; campless

A el ied £, L, 51159
mnus‘_l el we;g ons KEnager. [2273

U Fo e T Mhckhs or delegets :

Coght _Emt ane 33 belegne

b, . -
Tptrations Nanaper or Delegate L : .
1 pete - 31— 95 S-[3-4%, .
S R ST

b-5
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DATA SHEET #1

ru mqsaom Pabe'.-ﬁroﬂb

TK-C-100 TANK LEVEL INSPECTION -

B sl 0 Dabling
Z - :

i*‘. W g AW

AN DATES widh AR TR e w a.;wacf_ e 4—1—?-98

DATE THE WFIC-C180 AECORDEDBY -
Veaszglosoo | e 2 | w5 Lhbli Bty
szt lovod |es. 2 lus Qb v
42348 {000 65 2=
o2 g-92] W O C &5 2
4 29-17ia00 |65, 2
4-25-9¢113pp | &5 2
yearag tiyoe Y o5, 2o
.25 5 }500 - z_ '
yeragliteo e 2

o e | (700 L5 2
Je2g-0g igo2 es™ 2 L
lupeas [t900 ' £ 5.2 A
nogag l2cer | 4. gaﬁmr
Vaegag |fdwo | 65.3 | Reslund
299812800 | e | zelaig
nagaflizee | 658 | & CBund
LORGEl oo | 25 .% L LB uA
452098 nies | £5.5 R LR
L2998 ool 253 s Y
waeef] p3eol £5.% | 8268 sl
{wogssl pheel 253 | LBt |
| soqes| O3zl 2572 | LCHR -
Jasesgl o eoni 652 | LLLwT
w0898 nedl £5% 2 | 455 “
r q oy ‘,\;f
$ung-at - 0808 6&. 2z BRI
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R I DATA SHEET #2
TH-C-100 4 HOUR VISUAL INSPECTION
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41_2545 1zoe oK . # - .
y i 0

42898 ‘o° oK g

428492800 | oF g0z
14-29-98) 00:0° zs'r‘ft' | Bes
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PHE LM05-026 PASE § OF 6
DATA SHEET #3 _
K-C-100 TANK LEAK TEST VT _ , .
" Time and ‘Date when vesse"l wes Filled: Jogs #-27-9% o '
Time and Date whenh 1qspection began: o82C.- t/—?-?-‘? 5_'22_‘_’5:-
(1) Shell of tank: ' S .
M LERKE ' ‘ )
. {2} Connections o tank:
(2.1) To P-C-100 fsolation vaive: _ i
Mo L EAKS o - _ - ‘ =
LA

£2.23 To Tamk Drain Velve:
Afp LS

+

zZRvs

Qpeﬁat‘iqns:;’ M_%lﬁ?— 75 /fwd/ - 2598
OC Inspectors: 2 B Wi ‘E = -2 FE

Comments: | e -
_..,\_./ nents are acceptable pased on the inspection results.
Mo fur'ther evaiuation 15 required.
Systen snd components require further gvaiuation. -
Reference: !

242-A Cognizant Engineer: 4?? : ' pate: 4/30/96
Cuatlity Assurances J' A 12 W Date: .

D=8
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To: Certification File

&
cct
This letter certifies that - DAVID H. POYNTER ' . payroll
number B8783 , has successfully met the quelification requirements as

—————————

specified in WHC-CM-4-5, Quality Assurance Qualifications and Instructions manual.
Refer to attached QA lnspection Personnel Qualification Checklist {or basis of
certification.

M r. Povnter is hereby certified to perform Mechanical

inspections as 3 Level 11 inspector for Babcock & W4ilcox Hanford Company .
(Company Nama)

TRIS CERTIFICATION IS VAUID FOR 3 YEARS THRU 10/99
: {No.} (Mo.rYr.)

74
Sighature of Certilier) ate)

BiW QA Manager :
(Title of Certifier)

A-B000-706 108/88)

D=-10
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S

INSPECTION PERSONNEL QUALIFICATION CHECKLIST

Company Name Dike Engineering & Services Northwest’ ”

L0, S Z

l verified By:

Name DAVID H. POYNTER payroll No. 88783
QA Inspection piscipline MECHANICAL Level _ 11
EDUCATION, TRAINING, AND EXPERIENCE BACKGROUND
Educstion Level Training Experience
2 Documented Total Number of Hours/Years
@ High School  {GED) *s 24 hrs wey 3 yrs in Applicable QA Inspection Discipline
[ Two Yesr Coliege + Inciudes 2 hours of refresher training.
O Four Year.College «+ previously certifi ed.

Date 10/08/96

QUALIFICATION

EXAMINATION RESULTS

Test Section | No. Questions Administered By Dete
Dan R. Gregory > ;
General \ 75 - ek > 10/08/96
¥ N/A
practical \ ~rn Son
specific \ N/A * T —_—
Minimum Points Passing: 80%
OTHER ~
. Visual Acuity Examination
veritied By: __. LA & - 7 Date: 10/08/96
—_— e — 1008790

Annual Reevaluations

Verified By: 0.2 e Date: 10/08/96
» - 0 /
| have reviewed the above qualifications and determined the cendidate meets the .
Qualification requirements of 3 Level 11  in accordance with WHC-CM-4-5.
AR o 10/08/96 L
7 Level Iy Signature Date
This Qualification is velid for r s years through 10/98 g
No. Month/Year
A-8000-800 [O3ME}

D-11
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PROCESS MEMO

Pif LWOB-44 Page 1 of 10
EXPIRATION DATE: 10/1/98

From: 200 Area Liquid Waste Processing Facilities process Engineering
Phone: 373-4894/373-1151

Date: %12. 1998

: ubject: 2 Evaporator Vessel Integrity Test/Boiler Test ~

TJo: Shift O_perat'lons Managers

B. D. Biddie S6-74
R. 1o0m S6-71
D. L. Flyckt : 56-71
J. L. Foster S6-74
T. M. Galioto $6-72
J. E. Geary S6-71
R. M. Gordon S7-
M. D. Guthrie s$6-72
C. E. Jensen R1-
E. Q. Le SB-72
R. Mab! S6-71
R. S. Nicholson S5-05
R. J. Nicklas S6-72
J. H. Petty S6 74
N. J. Sullivan -72
S. R. Titft B7-41
8. H. Von Bargen S$6-72
D. J. Williams -4
Process Memo File 2025EA/03
200 Area LWPF RCC 2025EA/D5
East Jank Farms Shift pffice S5-04

BACKGROUND

This Process Memo provides Leak Test instructions for the Evaporator
Recirculation Loop as_part of the 242-A Integrity Assessment and Bofler test.
The Vessel Integrity Test is being conducted_under the overview of an
Independent Qualified Registered Professional Engineer (I1QRPE). It is not
necessary for state ingpectors to witness the Integrity Test nor is it
necessary to notify the state of the date and time of the test. Results of
the lnm?rity Test will be documented in the final 242-A Integrity Assessment
. Report (IAR). which will be retained in the 242A Evaporator Regulatory File.

The externai portions of the components. pipi
will be examined for evidence of leaks.3i= BT

1 AL

1f any leaks are observed. follow-up engineering analysis shall be conducted
to identify the type and extent of repairs required. #

D-12
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PM# LWOB-044
Page 2 of 10

Water will be the process solution used in the Evaporator Vessel CAL

.
e e
tested meﬂ fy a
Evaporator_vessel wil

wq#ate boiler capacity. After b
The col

for
Integrity testing will be performed after the CAl Vessel is filled.
letion of the 1rrl:e?r1ty test, the JCI Package Boilers will be

oth tests are lete, the

be dumped to 102-ANW, ing East Tank Farms

* pperational support has been specified in PVf PEESHNISE.
Tatal waste generation to tank farms is anticipated as follows (1 week

estimated testing period): 3

NOTE -

CAl ves:

Total waste generation to tank farms T %ga?

sel i1 (27500 gal) - 27500 gol
1 7g*.5 in/da ‘

TK-102-A 45 Vimited to receive not wore than 150,000 galions from

FY98 Eva

ator Activities (Integrity Assessment + Boiler Test +

Cold Run).

JINSTRUCTIONS

1.0

2.0

Install CAl ves
of vessel contents during integrity assessment. .

: J B mbeAL
W =

Perform initial valve/electrical 11ne%slver1fication per T0-600-010
« perform Initial Valving Verification
Perform Initial Electrical Verification for 242-A Evaporator .

leted: %u# @?&L /5'31‘43
R gnature Date

r 242-A Evaporator and T0-600-015

sel dump valve locking screws to prevent inadvertent loss

D-14
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3.0

4.0

5.0

6.0

PH # LW9B-44
Page 3 of 10

Perform preshwrations per TO-600-025 Perform 242-A Evaporator

System Status

and Prestart Operation for Training.

.N'."’
\ET‘” Notify Tank Farm SOM of upcoming PB-1 Seal Water flow to 102-AN.
3.2 Composite samplers do not reqdir'e startup.

Comp1 éted: ¥ gé%ﬁﬁﬂ. | 1_%‘!%\51

‘switch Seal Mater
per T0-600-21

Operate PB-1 and PB-Z

gnature

ensate

System from fiitered raw water to process cond
J7 ” e I s p"‘g

Filter S,

Fill Vessel with raw water from slurry flush line v.ing HY-CAl-2 per TO-
650-140 Flush 242-A Cvaporator vessel and Recircula.ion Loop, TASK 5.1
to a level of 27,400 - 27,500 galluns as resd on eitter LIC-CAl-1 or
LIC-CA1-2. Wnichever indicator is used to determire the initial level
mist be used throughout the Integrity Jest and circled on Datz Sheet #1.

5.1 Do Not Start PB-1 during the Integrity Assessment.

Completed: &\9\ ; 6148
Signature Date

INTEGRITY ASSESSMENT

6.1 HOLD PERIOD

This level will be maintained for 2 minimum 24 hour hoid period.
The vessel level at the start of the 24 hour hold period will be
recorded and the vessel level will be monitored every hour on
either LIC-CAl-1 or LIC-CAl-2, whichever was circled on Data Sheet
#1 from step 5.0 above, and then recorded on data sheet #1.

The 1iquid

level should remain constant throughout the 24 hour

- hold period. and no additional liquid should be required to
maintain the level. Small. erratic. up and down variations in

Tigquid leve

1 indication may be due to expansion and contraction

due to temperature changes- this would not be cause for _concern.

However, &

slow steady downwerd trend in level is more likely to

be indicative of @ leak.

D-15
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7.0

PM # LW9B-44
Page 4 of 10

If the 1iquid level begins to drop noticeably, notify the 242-A
cognizant ineer so an evaluation of the situation may be
performed. {zant engineer shall decide whether to
continue with the leak test. If either criteria listed in section

. 6.2 is met. the 24 hour hold period shall be terminated and the

€.2

6.3

6.4

6.5

After
Tevel

s7.1

7.2

Completed:

cognizant engineer notified.
ABORT CRITERIA

6.2.1 Three successive hourly increases in_the éump level
totaning 1 inch or more, or. a cumulative level rise in the
sump ogf inches or more over the entire 24 hour hold
period.

6.2.2 Any visual evidence of a lesk as viewed. through the lead
glass windows of the pump room. Visual observations will be
conducted every four rs during the hold period. Results
will be recorded on the C-A-1 four hour visual inspection
data sheet #2.

CONDUCT VISUAL EXAMINATION FOR LEAKS

After a mininum of 24 hour hold time, 3 EEMCHEE
3% shall inspect the exposed sections 2
vaporator Vessel and Reboiler and all connecting E‘i
welds. fittings and vslves for signs of Yeaka?e. 1
the SPC floor coating for signs of deterioration or
information is recorded on Data sheet #3.

ACCEPTANCE CRITERIA i

The acceptance criteria for this test is NO Detectable Leaks.
After completion of the visual examination the cognizant engineer
shall review the observations and accept or reject the results
(check appropriate blank an design attached data sheet).
Subsequently. the OC Inspector shall present the inspection
results to DA. If QA, QC. and 242a Operations agree that no lesks
have been detected, proceed with this Process Memo.

Integ *ity Assessment field activities are conpleted. reduce the
in the vessel. g

appens

eiElasRe i cal

7R
ping, flanges.

50. 1nsgﬁc1:
wear, is

SOM Signature Date

D=-16
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8.0

perform T0-600-035 Start Up 242-A

PH § LWIB-44
page 5 of 10

Evaporator for Training for Boiler

Test.
8.1 Establish vessel:vacuum at 60 TORR.
* g.2 Deentrainer spray startup is optionel.
g.3 NO slurrying out to 106-AW.
8.4
8.5 Continue Boiler Test by attempting to maximize steam flow through

2.0

the reboiler,

as condensate pressure allows.

cmpleted:' %%%MC/ ! %’{1/46

shutdown Evaporator per

O T EREaVE DY

Training and perform 2 controlled

~

dump to 102-AW.

SCL v

10-600-065 Shutdown 242-A Eveporator for

r to beginning the controlled dump.

9.2 Notify.Tank Farm SOM prio

g.3 Do not transfer any. liquid through the slurry line.

Completed: f / (0" 4/-—‘??
SOM Signature Date

D=-17
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MISCELLANEQUS
Filter changes/cleaning -

o= —
——

PH # Lw9B-44
Page 6 'of-_ 10

FH-filters and sockfi'lur"changewtlcleaning
should be conducted prior to swing shift.

FC-4 and FC-5 filters shall be changed per
T0-600-180. Cleaning and switching the seal
water sock filters is to be performed per
T0-600-210. 5

OSR rounds shall be performed during the Boiler
Test/Integrity Assessment.

Bodh.  elghs

TnbIh /S

D-18
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> et

'_-*—*7

DATA SHEET #1

Pradt Lug-04F FRGE Tor 10
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S N L o e
" t ' pATA SHEET #2 S

EVAP VESSEUBEC‘RCUL&T;ON LODP 4 HOUR VISUAL INSPECTION -

e CESERVATON RECORDED EY
siﬁo ~ .Lm:.?w XT ﬁ_-&
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PHE LNSB-044 PASE & OF 10
. - - ' DATA SHEET #3
. - EVAPORATIR VESSEL/RECTRCULATION LOOP LEAK TEST V7
_“Time and Uate vhen Vessel was Fitled: olrfeg 0415
Time and Date when inspection begen: 4,/2:/4 g /0 s

{1) Cormections: _
1.1} From C-A-l; _ SEF CospatEnTs pinet (oORere fu-R2F

. (1.2) To P-B-1: ] ' -
| (1.3) From P-B-L:

[1.2) To E-A-1: : : ; o
* (1.5) From E-Als ____ ' ' '
(1.6} To Cdwls ¢
Doeretions: 4 / ‘
- Inspe.:tof'S: A o . =2 2¢
Fris B Popesd BGas HAEND 8V T
Comments: MMMM&EWMMM sS

mzm__q_:_f',%?__’_"_é@ G-y SELlipeeS &S & &. ¥ Loips BCLROTALE
N GEVGUS LRGRS 0Lt DR TACTE.*
1+~ System and components are acceptable based on the imspection results.
w—— 5o further evzlustion iz reguired. - . .

Systen and components reqﬁire further evajuatjon. , .
Reference: . AY
242-A Copnizant Enginesr: |, o)t ) - pater /S /TR

CuaTity Assurance: ;\' N ’ pate: £ {52‘55{'

FSPC. oM CORIIN & SHOWFRD A0 BIGUS oF DETERIONGLR O WA

Oz 394

D-21
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PR WEB:oﬁ- PHGE e 1D

L : ic-!" Test 'ﬂiﬁ"-? ‘Br{giokfﬁ TEST DATA SHEET #4 .

peosy | Beai | R neonr {neaet | RERE Mo | beil aj@:
cu;}% sotss L o | ceioy m‘g:s ;;:}Q = €
& o2 5.1 e .o s

o1 L c_ltoa |41 1ot | P42 1gs "?S‘F
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PROCEDURE AND YEST REPORT
NONTESTRUCTIVE EXAMMNATION . B8-7
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: _ STE SKETCH
+ FPROCIOaRE Mo, FESULTS
FOTAT-9R00, Na. i
Po—— . Revision o, _ A
Spacal Techougue Ko, am
- SEX ATTACHED EHEETS
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! E - BT 4008 af Acex Raguies
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LOCATION & 14 APRIL 1988
C-A-1 EVAPORATOR
1 2 i3 (4 18516 7 _
7 | 3e5* | oo | 88e* | 896" | BET| 366" _ . {x"““\.]_
B 1304 | 307 | S | 505" | 386" | BES - “ y;
C | 557 | 366 | 850 | EEE | 285" | B0 ‘
5557 | 955 | 950" | 054 | b4 | 885
£ 187 [362 |62 |.a01 | 381 | .88t
T 38% 1,857 | 861 | " TEED | 352" | 063"
X< S | B0 | a2 | B1 § SRS
5 e ol Pl vl Rl I 3BT -
l oo pt P e R
: B TEEE |55 | .40 | J3b4] A8s
K | 265 |.06% §.084" | 383" |.883" ) 361"
L 7 a81® 1381 j.aei | .81 {362 | B8t
' Avemc.—g_!.ss% {o41s5)
ND'{"' AREA WAS VERY INATCESSIBLE, NO SCAFFOLD WAS
. BROVIDED
: - READINGS WERE TAKEN BELOW FLOOR GRATING
, : SCAN AREA STARTED AT UPPER LEFT CORNER OF GRID, 24*
’ DOWN AND 12* RIGHT
1
: D=26 { ﬂ“:
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LOCATION 5 14 APRIL 1g@8
LINE 1-1.2

E-A1 -

: T Y
= }(——Faom P-B-1

DATA:(S)}
Al B I C
TI5r Loz | 255 | 26+
2 1.pept| .g6ar | 2571 2697

= |.zee | 267 | 267 ] 265" | ﬁve.zag%) 8204

(per! Tos1i e

270" | 264" | 257 | 25
271t |.257" |.262" | 265"
ZE9" {250 |.260" ; 267"
SES | .25%" | .250% | 264"
. 254
270" | 261 | 264" 2817
BEE |.o6e 260 | 264"
265 | 26& | 263" | -2ue
Rl I PoeT | 208 .
26¥ ﬁvae..a.sef,) G208
CERETS)

B To Gk o -~
N
L]
™
8

o
B
3
g
%
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ToMPGRE T T LE D 1-5 L f BT SR —
DEE’.R‘W!W. e WiDE ALNIG LF "‘1-35‘!“ o Htﬁi’EbE&.ﬂ?}U 'mm-reun 7 au -

EACR bz

sost . L0 b

EMETER .

LOGATION 7 14 APRIL 1998

LINE 1-1.4

DATA:(V)
Al BlCI D A c-
Pt~ | pag” |.0a5" | 250° 1 o5 ] 248"
o izae" |. 248 |248" | 250 o_).258 s 2501 .
g 1254 {241 |2ow ;245" o 1258 256"} 252"
Ruekmeze s 2.247F 4 Yl g5arl
DATA 1) @ ia&::n-\ {5 |.oasr | 25371 .
A B { & D | g lpEst} 252';: .2510
19 _ 7 _|.25m 251"
ig lost 252"
3\\ // 18 1251 » } 253
41 N 7 POy
5 S~ i1
8 N
vl A
s £ \\ DATA {8)
2 /!
ol N T TEC
Wi ll AN e
/ N —

D-28
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=== : ]
GRID . GRID GRID
5-A o | eB

- E-C-1 23 APRIL 19¢8
DATA ' - LOCATION BA

A 1B c |2} E F i@ H i J K b M
1 isi1r ist1s lsior i 513 | 512 fsyar | mper i sime sgmr ) sy90] s13e: siani s1E
__?__:ﬂg___ 5og" 1.833" Ps1g ) 518t | stec) Bipti s1 o 1 g11e ] Eegr] mesel m9pe
E-__._§14‘ Stzt 15110 1.sia swe | 5150y s200t sfe | s i st s1et| 51805 519
4 o1or bster lsg2r Isyse | seas §sy2 | si7 ! s19t ] 170 s15* | s1er | s17| 517
1S Leype [s1er 1818 |gist 170 1 orr] greel oo P srer | 10 | sporl syov] 210
B is11e |s10c 1818 | 515 |.bia | ster] S140) s170 ) 5150 | sS4t | BISt | 516°) .518%
-_E__._su- £i5 1.516" | 515" | 518 | 615°; 516"} 5167).513% ; 5147 | S} 515°. 538
18 |1z {514 leiw Is1er | ster | s1eri Bis0] =15} mist! s 516t | s14 ! 518
9 1518 |.518° {814 {514 | 517 | S B1stt 514Y] s13 5180 513t 514 B18%
10,=13° |.512° {512 515' L1 | s17Tl BIET .521'” 518t B3 S15f .513v '.s-xe'_
i1l 511 Poier |sie ) saar | ser | sie| serrl sert| s ster] s1e] spor| s2er

Buenne E{%} = E%gé%: ?
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E-C-1

14 APR 1988

LOCATION 8

P sl T]ulv|wlx|Yy 2

1 1] mi2] 51zt |sit {si1t |st2t 16187 1512
2 s200 {5120 lsiz  E150 |514" s |12 Lz
8 sizr | s100 | siz | stz st | s1e SRy SIF
41 {10 | soe | sige {.5yet ] Sie | B13" L 614 i
5 g1z 15940 | 5110 Dsuae | sian | Btat ] 5130y S2V
e loier 1s1er | saoe Lovz Iser | stz i osisn ] s
7 s1zr |.s0s | size |sia | s ) EitT | 518 ST
8 e1or 1m0 sy lsipr (L5107 )51 stz | 514
g is13 | 512 .51',1' s11= | 8107 | 5107 | 512 518"
19 g1 | s1zed &spe lmpanl meth mastl Se1L_ SIS
11 sop- Lsoer !sow lssor tsger o Siz it P
. Avetret =05127

LOCATION 8 LCKJATHDR!QE“yﬁQ:Q

L c ETEITEE "R
1 51 ' 25 1 soor | s197] Se
2 518 sz |.5e1e | .sz20 | 523
18 4, ST . Yooz 1mper 18190 | 518
4 | AREA sza | s210 | S8 1T
S | Bie - QOF  5por | sig | 508§ B17"
8 Big* FLANGE - goor b s2on | 517 1 518
7 518 _ 1oy 519w §817 | S180 ]
8 518 1. stz Is1e 1518 Ls3e
2 518 _‘5_13:_ ATl IR S
. 515" 1gip | 514 1 mag | S18°
11 s16 T
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E-C1 14 APRIL 1998

DATA LOCATION ©
ni ot mobod fRYOPST T urive | wi | X3 Y1 Z1

4 sz lszor lewe | 516 | 5t6 | B17t} sie] Eist | S17 N\ 1
2 tegry ls17 ister lsise isise 1 si7e | s1an ) s17t | 5187 N\ ) /
3 leser isear sty lsss stz leta | sorei Bi5 | S18° N\

4 517 E;' sie 1517 stz Isel o sieel siee | siv \

5 igier lsee lsoer 1m1pr 1518 | 516 Siant mrev]| 518 . \ /

8 lsier ls17 Lsier lssz- | &t (st ] S8t} 818 | 18 ' \,(

7 lzis lsisr lster bstse feie 1 s1avt siat] 54T B4 / \

8 |51z It lzis |s11+ ]st1 15190 ) sigv) 594%; SIB L / \ -

. — .

s—f;-xs-‘ s34t )10 |B17 P 51an postal S18t) 815 BIE y: N
10lsear lsizs 1515 lsie 1515 Dstet) sig) 515 517 / . \
t4g1g |12 Lswar lsier [s1er §s1en} sigr) 19 15T

"NOTE: £ LOW READING OF .141* WAS FOUND JUST LEFT DF Q111 Rvethee: b.50"
DATA ' LOCATION 8-8 APRIL 23 98 5 H e

s lslciplel el @l H) 1y 41 KL BIEY
1 o {sige {over |sign 1.513" | SINTL 008 stor } S1evl 0Bt SOBT] 512 S0E"
2 imgye leqpe | g1gr | mgan o | ggor ) B11 (511 |51 | 5107 S10° | 508" } 508"
3 ispo- ls19t si7 |55 | s1e {sien) sterlsip (511t [sien 1518 LS09° | SOE
4 Lsper lezor Loy Ly {1 Dol ptarf grp 1510 510t | s190| 5150 519t
5 ez |oigr {ster [.594° L5147 16100 111 &1 |.810r | 511t t 508 ;5087 | 508
Biepm Ister lses |1a |15 | s1prf sipe] BI0°) Si77] S08 511} 5087 Sba”
7 isser |s1er Lster (s1e0 | 51z | Bist Si2r) 509T) 51T SIN S1o0} 507" 508"
8 |spp 5157 lS15% (514" | 5147 sz | sl s soer | Bog! Eogt| SO7'L BOT
& isgr lsisr 515 (513 | Bz | si4| S0 st lggee |s117 .s0ge | 5180 | .500°
10lgie |B1e |m1s {sie stz i miwl 12 51 517t 5157 S13°| 50T S0
11s17 (s18° |B15t (.615° § 5i4 | B4 51201 815 lm21m | 190 | 5157 | S11T ) S
NOTE: A READING OF .158° WAS FOUND JUST LEFT OF 35 Q‘fﬁf-ﬂéﬁaﬁﬁ
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LOCATION i1 '

dvesame = 8526 (oﬁh?w@
112 3 % 3 £ 7 g ! 8 0N 12 3 13 4] 315] 61 17 18
O e o Ll ol sl P P P i i b Bl B B

soe juzr faze' jamy ee¥ o Lapp [agr Lagss (g 505 Las | Ber sogtl soorf mew| mrmwi SRS

sa lgerr japet (R207 Ls2t° oz azae laver {ezd L34 aper| sl e szl se¥| IeT Sty B2

ase 3100 sy Loz |seer L3 aps 1 3eer §seer] a0 SR goor] meri mRtt B2y

a2y 1321" T e e P il K el el Sl sart seve] ser ser| swel 22

£raig = lagr Jorse et jeel® ooy 14000 hap2r LZprt RRY nza] 8zen] 32Tt S8t 30 Sz =2t

sigr lazzr bmag (817 8W Iatgr et |19 jg2r ja2r Sooe |zt §oseTt| SRV s1etf a9 a8 L8200
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3 THAC-T00 14 APRIL 1839
. _ ' LOCATION 11

\\5\~‘*_“__~_-__”#’,,/f

N ' : fveance= gz @.,glsc%
19202122232#25262?282980313233343536
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E-C-2 14 APRIL 1988
LOCATION 12

. ‘g ( 260 deg.

£.c.2 COND, 4* BAND 380 DEG. '

) . NOTE: |
Alp | C ——! £.0.2 COVERED W/
ey vy THICK PAINT .
anze | 3400 | BE%
=3age | .336 1 838
540" 1 B | 840
337 | .347". | 86
ga4” | 352° | 3eUT
=nas | .541 1 S8
L i ruh <
azg | 3297 1218
T0 {asor | spem 18207
11 tagr | .326° { 822
12 Lgogr | &15° 1 .81
i Lszsr |.ai4r | SV
Toa imigr | At 812
{45 r.-sw' =18 { 314"
18 lass | ao0n | S8
47 iept | .m20 330
<8 Leiss 1238 813
19 sz [ m1on ;213
{ep sz .81 a24 )
21 lsion |24t 3p3"
op Lagst | .g1ef} 88U

im =1 s 3 pa -

pa |ozz |.p20" | 335 : ;

55 lszar |.ses L .830'l figerrac s 320"

: ' i {o.828 c@
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EC.3 14 APRIL 1608
LOCATION 13

E-C-3 COND. 4* BAND, 360 DEG.

‘ C@(

NOTE:
C-0-3 COVERED WITH
THICK PAINT

A B c

1 laatr [ 328 | 343",

azpe | 380 § Szt

in }84s" |.z4r ; S48
: 341" | 348" | 8347
) 5 |33t | 33z | B34
& LIS |.se0" 1 G52

| 7 jB4% ] .95T 350

8  is@s® 240" ) 851"

S lagor | .34t | 350

T 1336* | 541 1 884"

11 lase 337 | 3367

42 Iz {338 | 8867

15 lazs- | 338" | 3@%

Aversee = £.381"
(O-gbfp c%
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LOCATION 15 14 APRIL'1998 "
LINE 1-3.5

/—\Q

C-A-1 EVAPORATOR

N 3 B
GRID SLURRY U.NE | |
= .

4 READING EVERY 2° 12 PLACES TOTAL

o———,

DATA

Aicrpet = $.131"
(p.358em

_Jolwlo]~|ojn|s] ool
yry
113
]
E ]

JTY S v
Mi=O
s
{0
0
=

pD=36
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TK-C-100 DRAIN LOCATION 16

14 APRIL 1888
TK-C-100
" ; SOAK =
: TK-C-100 TO LERF, 12 POINTS ALONG PIPE, 2° SPACE
DATA
. 1. 227
2. _e2E
i 3, 215
4. 218"
5, 2180
s. 218
7. _oiE
s, .2it"
o, .28
10. 218 Averpet = Q.z;';" {0.55: a'@
11, 218" .
12, .2t4
P
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GATION 17 4/28/98

LINE FROM E-C-1 10 E-G-2

TRITXOOXAKAX

O {@ - (e D)

12 INDIVIDUAL READINGS ALONG PIPE, 2°

SPACE .

DATA

4. B0

2. Bi8

4. .31t
5. .520°
6. 298
7. JI&_
8. 218
. huespee = qp,axz‘*
10..318°
44..314"
42..310°

N e
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INTEROEFICE CORRESFONDENCE

FLUOR DANIEL

Te Shem Tifft ) Daie: June 16, 1998

leemtor  Hanford Refenoee: 958 Interim 242-A Evaporalar
Tank Sysiem Infegrity
Assessment Plan

From: Cathy Shargay

Teapoo:  (SAD)SVS-BA3Y swiz  Approval of May 1998 Corrosion '
: Evaluation Report _ Pl

e (94919757178 ' ' _ ' -

. | have reviewed the 1985 interim 242-A Evaporater Tank System integrity Assessment

Plan™, the 855 UT Results (Report) and the May 18, 1998 “Corresian Evalustion®
repott. The effecis of radicactivity have not bean evaluated as this was 2ddressed
duting the original design and we were ot provided the nesessary data o update this
per: of ihé materials anslysis. : '

{ cestify thal 1 have examined and am, tamitiar with the information submitted in the
“Corosion Evaluation® report, | believe that the information is true, accurate and

complete.
Cathleon A, Shargay
Technical Direcior, Matorials and Welding

Registered Professional Enginesr
Calitomia Siate PS Registration # CRO01953

Alseier

(original signed and sealed}
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4o98 Interim 242-A Tank System.

Integrity Assessment

mHr-29035,
FLUOR DANIEL
INTEROFFICE CO RRESPONDEHNCE
Ter Sherm Tifht Duw: May 18, 1998
Loaation: - Hanford . Bwiwence: 1S58 Interim 242-A Evaporater
. Tank System Integrity
Assessment Plan
s AlLA, Darwish
Locations rvine Cherts
Taeshane: | (DASISTE-2E0D ' Subject Corrosion Evalua_iion

Faxunbe: {49)ST5-T178

= Cathy Shargay

& cotrosion evatuation based on the 1998 Intasim 242-A Evaporater Tank System:
Irtegrity Assessment Fian 1958 {JAP) and the 1998 ltraseric testing (UT) rasults was
periormed to examine the compatibiity of the materials used and the commndities
being handied. The stope of this evaluation is Titied to the equipment and piping
sections listed in the Thickness and Corrosion Rate Table of this repor.

“The 1808 UT inspestion did not cover &l squipment and piping seciions that were
inspected in 1953, AS aresull, camrosion rales for locations 4, 28, 2T, 4.6, 10, 2nd 14
couid not be obtained. .

As for the equipment that ware nspesied, not al grid points were measured.
Thorefore, for every equipment, an average thickness was caloulated for the gnd points
measured and compared io the average thickness ot the 1955 comparabie grid points
io make the cofrosion raje caleiations more accurate. For example, the 1998 average
thickness (Tavg) for Location $ is baszd on the average of readings from A% o L6 oniy.

The nominal thickness (Tnom minus the mifl tolerance i the table ‘are based on Table
= ot WHC-SD-WH-ER-124 Rev 1. One exceplicn is that for TK-G-100, & minimum
required thickness based on the ASME sliowable stress has been salcuiated andis
shown on page §.5-3 of WHC-SD-WILDP-D18 Rev. &.

Report
Rev. O



a—

|

Toog Interim 242-A Tank System
Integrity Assessment Report
_ BNF~220%, Rev.

FLUOR DANIEL

INTEROFFICE CORRESPONDENCE

Shesm Tit

* Moy 18, 1998
Page2¢f3

" Conglusion
Materials of construgtion a5 described in Table 2 of WHC-SD-WADP-018 Rev. D are
compatible with the service candifions described in Table 4.22 and Tabie 4.2b of the
1696 IAP. Wall thicknesses of equipment and piping are sbove the Thom minus the
il tolerance which isthe miritum frickness expacted during original construstion.

Cormrosion rates are also nealigitie or within acceptable fimits {<5 mpy), Hence, all
equipmentis accepiable for_the nexd five years, :

One concemis that Paragraph 4.3 of the 1558 AP ststes = and fhe portions of
conerele structares thal may come in comtact with the waste are eoated with &
chemically resistant acryiic cuating {Carboline D3358 primer and Carpoling D3358
topeoati®. Howevel, Catboling D3258 and DI3355 are not recommented for immersion
services. itis recommended that several concrete coalingflining manufasiirers
{Ameron, Stonehard, Plasite, Kosh) be eonsulied for recommendations on the oplimum
concreta lining for this sevick. . i )

The UT inspachion during the next IAP should include ail accessible equipment s grid

points that were tested in 4953 so that a more extensive corosion raies can be
gvaluaied and and & more exhaustive remalning equipment ffe can be established,

Y




FLUOR DANIEL

INTEROFFICE CORRESPONDENCE

Shorm THTE
May 18, 1998
Paga3of 3

Thickness and Gorrosion Rats Table

Toei | Eatemeed | Wenar | Woml | _¥roen- WL | 1993 Resdiens] 1958 Readkge) - Cootion 1509 Fiandinge] 1696 Resdinge _
' Trom, bt | Toemme, k| Tl Yoy, | RetaMEY | Toah T be | Remooing
. . - . : e {Hcle 5}
E) oAl | 88 [0 Taar | 038 (Note 1) | DI04 (] . © 035 0381 »20
5 Tha W 11,2 9% a6 | 0005 [0284(Note2) | 0,268 {Noke D) ¢ 924 0253 *20
T theptid | 88 023 05 | 0a5(Nole3) D252 Ncted) 0 ) 0% »0
[ EC-t o8 05 AT | 0522{Nole 4) | 0.515(Noln 4) 14 0.489 1507 135
i THASA0 39 0.M25 0161 i 052 [T 0300 0312 *30
12 B2 [T IS 4413 039 0225 A 03te -} uM »30
17 (1) [ o5 0,202 0145 041 - [} 0344 0478 20
15 [TTIEEY 0434 o417 o137 0137 - [ 0455 0155 »20
18 Line # 433 [ E 0,149 8212 [Tt 0 0.200 .11 20
17, U 2.4 [T 0.28 0.205 0,308 033 [] [X] 0309 20
Notes: -

1. Avarage for thicknass rendings from A1 to LS.

2. Averaga for Seclon T thickness readings rom Al to 010,
3. Avarago for Section U fiickness readings A1 to DS,

4, Averaga for thickiness readings from Al to M1,

5. This remaining ifa is based on the minimim measured thickness (n 4093 or 1998), the average corrasion rate and the '

Tom - Mit Tolerance thicknass. When this thicknuss Is approached, an ctual Timin based on the design pressure and
.applicable cadas can bo datermined, which will probably indicals a significanty greater remalning e, ’ :

4’ 'B«th

Ali Danwish
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zilcarboline] CARBOLINE® 3358
w.m”t..m.ﬂu-&mm.?\h ” : 03 i,

SELECTION DATA

. ) . . ek Retuel
GENERIC TYPE: Single Gomponent waterdorne el ae mapsied: v | —T- —Btoe
primer. ) . BT o e
GENERAL PROPERTIES: A Mok performance, diesvto, Tt B whtn Bafgud 183 06
matal uaé_n_w u%%w.nsq gﬁwﬁ ton tolerate MEM!EJ. M Pocssie Watar oA 72 [
{opcoFLs. ne 32CE has exceptionsl sueny e :
0 : i . Thownd 5% with - bl 283 &
and themical resistance. e o o .nm
Low odor . :
o Excellent flexiiliny D Ee W e
o Exselent corosion protestion .
'S Wo&ﬂmﬁhﬁﬂgﬁauasc%m& o ey wary sohty with ear,
s Hlems the most stingent IVolatitz Ceganic KECOMMENDED DRY FiM THICKNESS PER COAT:Y
. putho T USOA for Ingi 1ot Foos € ot N.ugwn.nmo..qmann.«onuu.m.mm&.mwvﬂgnm
RECOMMENDED USES: As & pmer for applications » Agditions! thickness may b required over sough Su e,
roquiding 3 VOU comfient prime? Such 28 rancar, Tnk faces for Spp Dry film L of E
exteriors. and structusal steel, Tzn be usod 2% muwmn 3 mitsicoat is not recommended. 3
e res caat 3 sanikc sysem Wi Carboline 3355 1yuoRETICAL COVERAGE PER GALLON:® . St
’ BTS il 35, 4. 4. 3. mA at 25 emictons)
NOT RECOMMENDED FOR: nmersion service. $83 sn. ft. ot 3 mils 4.7 3G, m# ot 75 microns}
TYPICAL CHEMICAL RESISTANCE * i am -application losses will very and sust be
[With sppropriata naumﬂwu. " . nwgs‘n:ao.q.quum. ion when eI _w.. job require-
Acits oy Good Ereetint H“ﬂnoauﬂ.o ..
; NSt Stors indootk. .
Adicsties Very Good Excelient rocseRtire: “k3C
Solvents Fair Guod . H.ﬁ..ﬁaﬁ o.u;m?*:u.m
Swlt Excellont Excelient .
Wanter Excelieat . Exoellent IR UEEP FROM FREEZING
. TEMPERATURE RESISTANCE Mlondmmersion}*s SHELT LFE: 28 montis when stared at 75 (24€).
Contiounus:  236°F {113%C) . > " g )
. Nenlontinuous:  400°F {204°00 oLk Sakmen CA00 sng Baff 0200
AL N_.mu“.m# argd Mwo,.w. siight Giscoloration and loss of QUOSS: Sain
gloss s chsalvac. _  ORDERING INFORMATION
SUBSTRATES: Apply over mutably pepared metal, .
concrete or other sufaoes 83 recommences. W,..ﬁnu may be uwﬂ.u..on feomt _muc.. iztal mnhu,.wnmamﬁ Sales
| COMPATIBLE COATIVGS: May be wpsling over mest  ment. Wi of foe Depar-
e e Camotne e i et .
. ne t e 2% Service - .
for spesific resor iationz. APFROXIMATE mzﬂ%vﬁnqwcﬂﬂzﬂ.. .
SPECIFICATS CARBOLINE 3258: 13 ks 55 s, 365 Mos.
AL oy on BATA Additive # 102 g - prgd ! nmz..”.»ne
RET! SOLIDS CONTENT: o ive ‘ . 5.
THEORETS s By Voiums % kgt (18 ko)
LARBOLINE J358 37% = 2% Surface Tleanet #3 NI/A 48 s, 5306 jbs.
. (21.8 kgl {224.5 kg)
June S4 Baplaces Nov 21 S FLASH POINT: fSetailashl :
. - CARBDUNE 3358: >Z00°F (33T
Addivive # 102 - CTAGE [
Swrface Tisaner #3 PRU2F 1> 9000
.-Fcl!l.!!lll.l‘"ﬂlnlE%I!ilil:‘\ii’iﬂiil“‘. Lt Pl T
il;l.;slirl!—‘ll.{l o nioravy. He g s &l niharet i v o Svplaaad. .Iql.llalin!ﬂlll?o.ll‘!ﬂ!&‘ni!«
swrral icl!l!i«lil?!il.iiﬁli.lr r‘nﬂ.tt&.tl’[fl&il; Prigar 4 Dt #104. X
!’i'ii‘li lﬂggggn‘!ﬂgﬁ WADE BT EARSOCHE E’nﬂﬂﬂ’i—ﬁ.ﬂ:ﬁi
-«go‘g.u- $L, MRCLIEING AND WTHIES FOK A FARTICULAR MUPOSL,
T
E-6 [
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APPLICATION INSTRUCTIONS

Carboline® 3359

ic{"!{f"i%r;}i!{l“’i“lll!}l‘li

““.a'li!'iil“iﬂlll- ’ “Thuws. 4. ey b Shrmpby Ti Sl T PP A
SURFACE PHEPABATION: Anply owvel clean, BRUSH APPUSATION: Use 2 synthefic bristie brush.
meommendet primer, Remove all i, T, grease and Two corts will bs reguired in onder o chieve desired
coctarinants in accordance with SSPCSPY with ciean foire hicknest and sccepable hiding characiensuas.
rags ‘soaked i Thinner £2 o Surface Ciearer 3 ’
ggaﬁggégguﬁuﬂaiﬂg SPRAY: vﬁiﬁﬁuﬁ.ﬂaiﬂi%m&s -
A mist coxt may be maubed ovef norgasic Zng Ceaner ¥3 befors $praying. The foliowing spray
piimpts. equiprnem has peen founs suitadte and iz svaliable ’

. MOING: P fhix untl weiorm o - - &Sﬂua&nﬁﬁuuﬁsﬂggﬁﬁﬂﬁa

Avtid exoessive i entbinment. Grace.
THINNING: May be thinned up 1o 5% by volume with - < i Fr pot equipped with Bual regula-
sisan, potebls water whero sanditions dicuate. Aress oeg, 120 LD, matesial hese, 2 JOBE™ fiuld tip, and
with poo! subswats and warmm ambient conditions can spproptiate air Gap. :
expefience 2 suriace skinning and separation, Under .
these conditions, the wee of 5-10% feclumel of Airas:
Addive #102 sssists in the proper Him formasion at Pump Batio:™ T E.-E
the tecommended DFT, withowt susfsce skinning. [ ] 2.0 frind
Rafer 1o specilicstion dats for VOU information. Matecial Hose:  318° LD. (min}

\,x..%n;f . Tip Sirer 01018

’ g&%ﬁuﬁggnﬁvm&onuvusqa Dutput psit 18002200

by Carboline may adversely affect product pericrnance Fiter Sve: [543
and woid product wanranty, whither Cpress or jeaptied. :
POTLIEE: “This is & singis component product which “for Two o more pickeups, 2 45t pump retio ix
has an indelinits working tme. Keep cartainet cove recommenged.
ered when net in poe. For ease of appliication wusing asrk spray Spvent.

tamove he pitkup wbe and m...ﬁ..ﬂung-mim_. ot
dirpeby o the material.

Narmal S0-30F EE-35°F nm.uo.w 1D-ED% *Tefion packings are recommendert and are avallable
HEaPC UER9TE | O8IXT) from the pump mamfacturer.
Mmmuem  SOF[ICT: SOFISS BOFRCST  o%

Medoom TOTFACCE TECFISAT! 1ISTERTG  SER DRYING TIMES: d..mhnmu.nwﬂuu:.& regomemendes
- milsl.

Do mot apply when the surface wwmpersiure I5. les® na.@auﬁes.m«ﬁh s

than 5%, or 3°C above the cew point ¥eep dry at . Dry 1o Harfie

¥5F end SO% RM for 90 minues after application. Tomperstucs 3 Teocowt

Warerbiset products are sensitive 1o moistwre duting SOF 110°C) % hows

ours, Do tot appiy ¥ temperstures are expected 1o g5 @O 2 hpurs

uaacﬁq!mo.ﬂso-nmgn%gﬁmwvvﬁﬂmo? 0% 132°0) 1 how

‘Special thinring and appiicstion techniques may be o .
toquired sbove or beiow normal conditions. m&#g.gaqﬁ%o«%—sﬂﬁa.

ROLLER APPUCATION: Use a shert woven nap syn- Ture Tmes gus 10 Slower waler evapofation Tatk.
thetic yolier Euﬁﬂn&g!&_%i e th will Jop wilh Hme.

h_._an“nnn». S o Eounmw_.n&ﬁco :
porous use ¥ /6T woven nap ° LLEAN UP: \ite clean potzbls waier, foliowed with
HMR. Muitiple oats may be %ﬁac:ﬁ% suitabie soheent 1o &ty equipment.

CAUTION: BEAD AND FOLLOW ALL CAUTION
STATEMENTS ON THIS PRODUCT DATA SHEET AND -
ON THE MATERIAL SAFETY DATA SHEET FOR THIS

WATER-BASED PROSUCT. KEEP ABOVE S2°F {70 EMPLOY NORMAL WORKMANLIKE 5. FEIY PHECAUTIONS. USE WITH

k]
ADECUATE VENTLATION AND WEAR GLOVES OR USE PROTECTIVE CREAM ON FACE AND HAHDS iF HYPERSENSITIVE. KEEP
CONTAINER SLOSED WHER NOT N USE. i CASE OF SPILLAGE, ABSORE ARD DISPUSE OF N ACCORDANCE WITH LOTAL

APPLICABLE REGULATIONS,
carboline,

G = B iom MO
= (R oy > Surgas- a0l

© June B4 Replaces Nov 8%
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242-3 Evaporator Simplified Schematic
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242-A Evaporator Simplified Process Flow Diagram
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mable G-1: Operating Parameters

orato

Vapor Section <0.8 psia 120

1ower Circulation Pipe 16,000 gpm 200
E-A-1 Reboiler

Tube Side (Waste) 16,000 gpm

shell Side (Steam) 29.7 psia 250
E-C-1 Primary Condenser

Tube Side (Cooling Water) 2,800 gpm 72

Shell Side (Waste Vapor) 0.8 psia 95
E-C-2 Intermediate Condenser

Tube Side (Cooling Water) 150 gpm 72

shell Side (Waste Vapor) 1.0 psia 150

-c-3 Final Condense

Tube Side (Cooling Water) 150 gpm o5

shell Side (Waste Vapor) 14.0 psia 170
TK-C-100 Condensate catch Tank 14.0 psia 151
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C-A-1 Evaporator

Table G-2: Equipment Design Criteria

Standard(s):  ASME Section Vi1l Div. 1, HPS 230W & 220
Temperature: 200%F

Pressure: Full Vacuum

Materials: ASTM SA 240 304L (Shell)

References

Construction Spec. B-100-P1, SD-WH-T1-003

Designed by Struthers Nuclear and Process Co.

E-A-1 Reboiler Standard(s): ASME Section VIII Div. 1, HPS 230W & 220 ASTH SA 312 304 (NOZZILES)
Temperature:  350°F (Shetl), 250°F (Tubes)
Pressure: 100 psig (Shell), Full Vacuum (Tubes)
Materials: ASTM SA 240 304L (Shell)
Reference: Construction Spec. 8-100-P1, $D-WH-T1-003
-P-I-1 Recirculation Pump standard(s): Not Specified Mew Installation per Project B-534
Temperature: 200°F
Pressures: Not Specified
Haterials: ASTM A296 Gr CF-B and GrGF-8
Reference: Procurement Spec. B-534-P4
Capacity: 14,000 GPM
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p-B-2 Bottoms Pump standard(s): Mot Specified New Installation per Project B-534

Temperature: Not Specified

Pressure: Not Specified
Materials: Stainless Steel
Reference: Procurement Spec. B-534-P11

A 515 GR70 (Tube Sheets). Original unit is

stondard(s):  ASME Section VIII Div. 1, S
HPS 220M being replaced by unused spare on Project B-534.

E-C-1 Primary Condenser

Temperature: _ 150°F(Shell and Tubes)

Pressure: Full Vacuum (Shell), 100 psig (Tubes)
Materials: SA285 GrC (Shell Heads, Internal Supports)
Reference: Construction 3gc. 8-100-P1

E-C-2 Intermediate Standard(s):  ASME Section VIII Div. 1, TEMAC

Condenser
Tempersture:  350°F(Shell and Tube)
Pressure: 100 psig to Full Vacuum ¢Shell), 100 psig (Tube)
Materials: Carbon Steel
Reference: shutte and Koerting Co. Spec. Sheet 72-7-018-4-1
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E-C-3 Final Condenser Standard(s): ASME Section VIII Div. 1, TEMAC

Temperature:  350°F

Pressure: 100 psig to Full Vacuum (Shell), 100 psig (Tube)

Materials: Carbon Steel

Reference: shutte and Koerting Co. Spec. Sheet 72-7-018-J-1
TK-C-100 Cordensate Catch standard(s):  ASME Section VIII Div. 1 & HWS 4311, Rev. 2 Modified in 1977 per ASME Sec. VII[ Div. 2 New
Tank material ASTM A312 Type 304. 1124 Gallon

Temperature:  Not Available capacity.

Pressure: 5 psig

Materials: 347 S8

Reference: H-2-69357 & H-2-40704
1X-D+1 lon Exchange Column Standard(s):  ASME Section VIII Div. 1 Fabricated in 1977. Corrosion allowance 1/16

0 inch.
Temperature: 150°F

Mesh Screens 304 or 316 SS
Pressure: 120 psig

Materials: Carbon Steel (ASTM A36 & A285 GrC)
Reference: H-2-69359
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Q

TK-C-103 Condensate

500 Gallon tank

Measurement Tenk

seal Pot, Liquid Seal

27 Gallon tank

j|Emmmm——————
Bui lding/Structure

standard(s):  ASME Section VIII Div. 1
Temperature:  Not Available

Pressure: Atmospheric

Materials: ASTM A3 (Wier Plate ASTH A240 304L)
References H-2-69370

standard(s):  ASME Section VIII Div. 1
Temperature: Not Available

Pressure: Atmospheric

Materisls: ASTM A36 CS

Reference: H-2-69368

MW

seismic Design Loads: Horizontal, 0.25g
PBE/0.125g OBE,

Vertical, 2/3 horizontal.

Coated with phenoline 305 chemically resistant
coating.

Stondard(s):  UBC, 1972

Temperature: H/A

Pressure: N/A

Materials: poured In-place concrete

Reference: structural Dugs. H-2-69276 thru B5 and H-2-69269 thru 75

and H-2-90739 thru 41
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Table G-3: Pipe Materials
(PER VITRO SPEC B-100-Cl)

M1 ASTM A53, TYPE E OR S, GR A OR B, OR ASTM A106, GR A OR B
M2 ASTM A53, TYPE E OR S, GR A OR B, OR ASTM 2106, GR A OR B
M5 ASTM A53, TYPE E OR S, GR A OR B, OR ASTM A106, GR A OR B
M7 ASTM A53, TYPE E OR S, GR A OR B, OR ASTM A106, GR A OR B
M8 ASTM A312, TP304L
Mo <12": ASTM A312, GRTP304L, >14": ASTM A240, GRTP304L
M21 SS 304L, PER HPS-124-M
M24 ASTM A53, TYPE S, GR B, OR ASTM A106, GR B
M25 ASTM A53, TYPE S, GR B, OR ASTM Al06, GR B
M27 SS ASTM A312, TYPE 304L
M31 .035" WALL THK, ASTM A269, GR TP304
(TUBING)
M32 POLYETHYLENE, SINGLE LINE OR BUNDLED & SHEATHED IN PVC
(TUBING)
M33 COPPER ASTM B68
(TUBING)
Ma2 ASTM AS3, TYPE E OR S, GR A OR B, OR ASTM Al06, GR A OR B
L (REFER TO SPEC. FOR VARIOUS'QEHEDUngi_

G-7
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Table G-4: 242-A Evaporator Bulk Chemistry Solutions

pH 10.0
Ii Toc mg/L 3.3 E+03 4.6 E+03 2.6 E+D2 1.7 E+00 1.1 E+00
DS mg/L 0.0 E+00 0.0 E+00 3.4 E-01 0.0 E+00 7.6 E+0%
Alpha uCi /ML 0.0 E+00 2.9 E+11 5.7 E-11 8.1 £-10 6.5 E-10
= || Beta uCi /ML 0.0 E+00 3.5 E-10 6.8 E-13 1.0 E-08 00 E+00
Alo,” mg/L 2.2 E+04 3.2 E+04 4,1 E+0% 00 E+D0 00 E+00
N, T 9.3 E-02 1.3 E+02 2.3 E+03 00 E+0D 6.3 E-02
Barium mg/L 9.8 E+00 1.4 E+01 3.0 E-02 3.0 E-02 3.1 E-02
Baron ma/L 1.2 E+D1 1.7 E+01 3.5 E-02 0.0 E+D0 1.8 E-02
Calcium mg/L 5.1 E+01 7.3 E+01 1.9 E+0% 1.9 E+0% 1.9 E+D1
Cadmium _mg/L 1.1 E+01 1.6 E+01 3.1 E-D2 2.0 E-03 0.0 E+00
oy ma/L 8.7 E+03 1.2 E+04 2.4 E+01 0.0 E+00 0.0 E+00
cl- mg/L 4.5 E+03 6.4 E+03 2.4 E+01 7.8 E-01 1.1 E+DO
Chromium mg/L 4.2 E+02 6.0 E+02 3.4 E-02 1.0 E-02 0.0 E+00
Copper mg/L 4.8 E+00 6.9 E+00 1.5 £-02 7.3 E-02 1.1 E-02
oN” _mg/L - 3.4 E+01 4.8 E+01 9.5 E-02 0.0 E+00 0.0 E+00
F mg/L 2.7 E+02 3.9 E+02 4.3 E-02 0.0 E+00 1.3 E-01
1ron ma/L 2.8 E+01 3.9 E+01 8.5 E-02 1.0 E-01 8.4 E-02
[ ma/L 1.6 E-11 1.7 E-11 2.0 E-11 0.0 E+00 0.0 E+00
OH ma/L 4.9 E+04 7.0 E+04 1.4 E+02 0.0 E+00 0.0 E+00
Lead _mg/L 5.1 E+D1 7.0 £+01 4.6 E+00 1.3 E-02 5.5 E-05
Magnesium mg/L 2.0 E+01 2.9 E+D1 4.6 E-01 4.3 E+00 4.5 E+00
Manganese mg/L 2.0 E+01 2.9 E+01 5.8 £-02 1.1 E-02 1.4 E-02
Mercury mg/L 5.6 E+00 8.0 E+00 1.6 E-02 0.0 E+00 1.1 E-04
Mol ybderum mg/L 4.2 E+D1 6.0 E+D1 1.2 E-01 0.0 E+00 0.0 E+00
Nickel ma/L 2.8 E+01 4.0 E+01 7.9 E-02 1.1 E-02 0.0 E+00
NOy mg/L 1.2 E+05 1.8 E+05 6.1 E+01 1.2 E+00 5.5 E-01
NO, ma/L 6.0 E+04 8.6 E+04 7.0 E+0% 0.0 E+00 0.0 E+00
PO, mg/L 3.7 E+03 5.3 E+03 1.0 E+01 0.0 E+00 0.0 E+00
Phosphorus mg/L 3.4 E+03 4.9 E+03 9,6 E+00 0.0 E+00 0.0 E+O00
Potassium mg/L 1.3 E+04 1.8 E+04 1.0 E+01 8.0 E-01 7.5 £-01
silicon ma/l 1.3 E+D2 1.9 E+02 5.9 E-01 0.0 E+00 2.5 E+00
Sodium mg/L 1.7 E+05 2.4 E+05 1.6 E+01 2.3 E+01 2.2 E+00
EN ma/L 2.0 E+03 2.9 E+03 5.0 E+00 1.0 E+01 1.0 E+01
Tungsten ma/L 1.5 E+02 2.1 E+062 4.1 E-01 0.0 E+00 0.0 E+00
Uranium mg/L 5.3 E+01 7.5 E+01 1.5 £-01 6.4 E-04 5.2 E-04
Zinc mo/L 3.4 E+01 4.8 E+01 9.6 E-02 4.8 E-02 1.9 E-02
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